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—AND THE 


CROW'SNEST 


HAS NO GADGETS! 


Send your man up a Murray Crow’s- 


nest and you know he’s safe. 


He’s safe when he shoots this light- 
ning-fast, self-locking ladder in the 
air. He’s safe when he works the 
jiffy, self-locking extension. He’s safe 
when he races aloft and stands firmly 
on the self-locking, generous-size plat- 


form. The Crow’snest has no gadgets. 


STROPOLITAN 
:VICE CORP., Brooklyn, N. Y. 


?lease send 20-page comprehensive 


oklei on the extraordinary Crow’snest. 


you want a demonstration, check here [_|) 


me 
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There are no complications. There 
are no parts for your man to forget to 
manipulate—and get himself hurt. 
Why trust your men and your money 
to complexity? You can see how safe, 
simple, secure and speedy the Crow’s- 
nest is by sending the coupon for a 
comprehensive booklet or a demon- 
stration. Metropolitan Device Corp., 
1250 Atlantic Avenue, Brooklyn, N. Y. 
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PERFECTLY CENTERED 
CONDUCTORS 


Any section of Okonite insulation, any- 
where through the entire length of any 
Okonite wire or cable, will show conduc- 
tors perfectly centered in a wall of dense, 
tough insulation, compounded only from 
Wild, Up-river fine Para rubber. 

This perfect centering, a direct result 
of the Okonite strip-insulating process, 
assures a uniform wall thickness of long- 
lived Okonite insulation all the way 
around the conductor to provide full 
electrical protection throughout its en- 
tire length. 

Great mechanical strength, long serv- 
ice life and insulation resistance far in 
excess of accepted standards are other 
Okonite qualities which have distin- 
guished this dependable rubber insula- 
tion for more than 60 years. 


THE OKONITE CO., PASSAIC, N. J. 


Offices in principal cities 
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5 FOUNDATIONS OF 
OKONITE QUALITY 
Made only with Up-river fine Para rubber care- 
fully washed and dried 


The Okonite formula is proved by long use 
rather than accelerated tests 


Conductors perfectly centered by the Okonite 
strip-insulating process 


Uniformly vulcanized under pressure in a con- 
tinuous metal mold 


@ Thoroughly tested and inspected throughout 
the manufacturing process 


Okonite’s Okoloy coating on 
conductors eliminates corrosion 


Se 0) 


INSULATED WIRES AND CABLES 
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Some comparatively recent figures on two 
different electric utility systems widely separated 
and covering a great range of territory must be 
rather startling to a very large number of private 
utility executives. These figures show that the 
largest part of the public are not pro-private own- 
ership; they either want public ownership or they 
just don’t care who operates the utilities. The 
percentage that really wants private ownership is 
very much less than the percentage of people 
who voted last fall for Mr. Willkie. 

Most utility executives would have said that 
of course their customers preferred private- 
ownership; yes, the ownership that was then 
serving them. How often the wish is father to the 
thought. A very large percentage of the public 
doesn’t even know the name of the company 
serving them with electricity. 

These are powerful facts—powerful in their 
challenge to utility executives to stop being so 
confident of their hold on their public. It is a 
challenge to find out why these conditions exist 
—and to find a way to alter this most unflattering 
situation. 

While every city will show some differences 
in percentages of opinion, and while there will 
naturally be some variations in reason for hold- 
ing such opinion, in general it will be found that 
public opinion holds no brief for private-opera- 
tion of utilities, that the reasons are pretty much 
the same everywhere and that the remedy is like- 
wise the same. 

Ever since the Federal Trade Commission in- 
vestigation of the utilities and the old NELA 
public relations activity utility executives have 
appeared fearful of working together in any 





An Apathetic Public 


effort to protect the industry as a whole or to 
tell its story. And all that that fear has produced 
by way of tangible results is a gradual weaken- 
ing of utility morale and isolation of property— 
thereby increasing its vulnerability to public 
ownership attack. 

While concerted action on this problem is 
bound to have a beneficial effect upon public 
opinion it is going to do something else that is 
almost equally essential. It is going to strengthen 
employee morale and investor confidence. When 
employees and investors see that utility manage- 
ment has a belief in its future and is not merely 
jockeying for a favorable sell out price, there 
will be more respect for management. And that 
in turn will have a beneficial effect upon public 
opinion. 

Utility executives are not going to be able to 
exact militant support in municipal ownership 
campaigns if employees believe that manage- 
ment is willing to sell for a price. The employees 
are not going to endanger their position with 
possible future employers. On the other hand, 
if management shows that it has every intention 
of continuing its service to its community—then 
the employees will do everything within their 
power to protect their company’s interests. 

Likewise it would seem reasonable to expect 
investors to intrust their savings more freely to 
utility management when they see that the utili- 
ties have every intention of protecting their posi- 
tion. 

An apathetic public and a lack of coordinated 
national policy on the part of management pro- 
vide the finest opportunity for the growth of pub- 


lic ownership. 





Improved Hardware 


Cuts Radio Interference 





Troublesome noise on extended rural primaries 


met by preventive insulators in conjunction with 


care in designing and maintaining pole hardware 


]. S. CROOKS, H. A. BALDWIN, L. E. BATES, Monongahela West Penn Public Service Co., Fairmont, W. Va. 





IN 1937 our company was faced with 
a vast rural extension program. Con- 
siderable thought was given to proper 


On 
3 








Oe,” 


a 
a | 


4 6 


voltages to be used. Economics dic- 


tated that these lines should be 
either 12-kv., three-phase, four-wire 
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FIG. 1—Radio interference quit when pole-top hardware was redesigned to combat it* 


1. Double-end bolt with washer nuts and 
palnuts used on double arms for spacer 
bolts and through-bolts. In the latter case 
only two washer nuts are used. 

2. Single upset bolt used on pole-top pin 
construction for both single and double 
pins. 

3. Three-quarter-inch galvanized pipe cut 
to 3% in. length used to bush between pole- 
top pin and strap, as shown in Fig. 3cd. 

4. Jam nut which was half the thickness 
of a standard nut used on double pole-top 
pin installations against the pole on the 
long threaded section of upset bolt—see 
Fig. 3d. 

5. Washer head through-bolt with washer 
nut and palnut used for single-arm instal- 
lations. 
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6. Drive grip bolt with washer nut and 
palnut used for crossarm braces. 

7. Drive grip bolt with standard nut and 
palnut used for cutout hangers or arrester 
hangers, with a slotted hole on one side 
of the hanger. A washer nut is sometimes 
used. 

8. Two views of the split spring washer 
used on the inside assembly of double-end 
bolts on double-arm installations. See Fig. 
4b. 

9. Galvanized lock washer used on item 
2 to make up for deficiency of threads on 
upset end. 

10. Washer head bolt with threaded 
washer, washer nut and palnut used for 
arrester hangers of the type shown in Fig. 
2ab. 
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grounded common neutral or 6,900- 
volt, single-phase, multi-grounded, 
with maximum spans of 600 ft. and 
medium loading. Construction specifi- 
cations were prepared accordingly. 

For single-phase lines the hot wire 
was supported on a pole-top pin with 
the grounded wire attached to the side 
of the pole. For the three-phase, four- 
wire circuits a standard 8-ft., six-pin 
crossarm was added, with the two 
other phases occupying the outside 
pin positions. Standard insulators 
were to be used. 


Preventive Insulators 


Shortly after the first line was 
placed in service radio interference 
complaints were received. Investiga- 
tion indicated the cause of the inter- 
ference to be electrostatic discharges 
from the conductor to the insulator. 
This condition was corrected by re- 
placing the standard insulators with 
insulators treated for the prevention 
of radio interference. Otherwise speci- 
fications were not altered. Tests 
showed the lines then to be practically 
noise-free. However, about one year’s 
operating experience with these lines 
proved to us that the rule stated by 
L. V. Blake (ExLectricaL Wor tp, 
September 21, 1940) for the preven- 
tion of radio interference is correct; 
that is, “connect all pole line hard- 
ware solidly together or keep it spaced 
well apart.” 

Approximately six months after 
changing to the treated insulators 
complaints were again received. In- 
vestigations now showed that practi- 





*All photographs by J. Dale Stewart of the 
Monongahela system. 
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FIG. 2—Drive bolts substituted for arrester, cutout and brace 


(a) Threaded washer used on arrester side of arm in conjunction 
with the type of arrester bracket shown in (b). 

(b) Arrester hanger mounted against threaded washer with 
washer nut holding hanger in place. Palnut keeps washer nut from 
vibrating loose. The washer nut is used because of the slotted hole 
in the hanger and the combination is better than separate nut and 
washer; the washer holds the arrester hanger about '/-in. away 
from the arm. Contrary to some belief, this set-up is more rigid 
and permanent than having hanger clamped flat against arm. 

(c) Drive-grip bolts for arrester, cutout hangers and brace. These 





drive-grip bolts are driven into the hangers and braces with a 
hammer and make a very good electrical contact. They are shown 


before being driven in. Strap hangers leave space for arrester 
ground wire. Use of nails to hold these hangers on arms was dis- 
carded because weight of arresters and cutouts loosened them 
and caused interference. 

(d) Opposite side of arm from (c) washer nut and palnut on 
brace and arrester hanger. Standard nut and palnut on cutout 
hanger. Washer nut not imperative on arrester hanger but used 
because of the slotted hole in the hanger. 





FIG. 3—Forms of ridge-pin construction that minimizes hardware noise 


(a) Single-upset bolt on open-backed pole-top pin. Cutaway 
shows upset. Galvanized lockwasher, standard nut and palnut on 
outside of pin. Lockwasher used because rolled thread of short 
end cannot be rolled close enough to upset shoulder to make tight 
fit when nut is tightened. Washer nut and palnut at far end of 
bolt. This construction proves better than conventional through- 
bolts, square washers and lag screws. 

(b) Single-upset bolt also used on double pole-top pin con- 
struction. Cutaways show details. On the right the details are 
identical with (a). The pin on the left is installed against the 
washer nut, then a standard nut pulls the steel pin down over the 
washer nut and a palnut locks it. Pins have holes on 4-in. centers. 
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(c) Straps welded to pole-top pin to prevent pin cutting into 
pole. Pin has holes on 8-in. centers. A 3%-in. length of 34-in. gal- 
vanized pipe inside the pin keeps the assembly from being crushed. 
Upsets are set up snug, but not to the extent that the upset cuts 
into the pole. This makes it easier to tighten the assembly at the 
pin end. Although the pin is set away from the pole, it is an ex- 
tremely rigid construction. 

(d) Double-pin installation with pins having straps on back. The 
assembly on the right is the same as in (c). It is also the same on 
the left except that the pin is installed on a jam nut (half standard 
thickness) to eliminate pin cutting into pole and to insure a good 
metallic bond on this side of the assembly. 
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FIG. 4—Split-spring washer 


and _ center- 
punched nut stop noise from loose washers 
to spacer bolts 


(a) Former standard spacer bolt con- 
struction used square washers and ordinary 
Yg-in. nuts. 

(b) Split-spring washer applied between 
nut and square washer to assure pressure 
contact between parts. Since no palnut 
could be put on, the nut body is jammed 
into the bolt threads with a blow through 
an [8-in. center punch (long enough to 
reach across the arm). The split spring 
washer is shown uncompressed. 

The nut and square washers on the out- 
side have been replaced with washer nuts 
and a palnut. 

This procedure is used for correction on 


old construction. For new construction 


washer nuts are used on inside of double- 
arm (See Fig. !-1). 












































FIG. 5—Washer-head bolts and washer 
nuts replace conventional through-bolts 


and brace-bolts for cross arm construc- 
tion 


Drive-grip bolts used in braces. Cross- 
arm braces installed on back of arm, elim- 
inating bending them and letting them 
lie flat against the pole. The lagscrew sets 
up flush and makes good contact with brace. 
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cally all of the complaints were 
caused by loose hardware or metal 
parts on the wood-pole structures not 
being properly spaced. It was found 
that by tightening hardware or by 
respacing it the cause of the inter- 
ference was eliminated. 


Hardware Turns Noisy 


Our first thought on this problem 
was that the hardware had not been 
properly installed during construc- 
tion. However, it was not long until 
we found interference on lines where 
the hardware had been retightened. 
Subsequent investigations revealed 
that this came from the expansion and 
contraction of the assemblies, plus 
vibration. Some bolts were found 
where nuts had entirely backed off. 

Retightening of hardware became 
an expensive procedure, therefore we 
desired to eliminate this expense if at 
all possible. A study was made of all 
causes of radio interference and the 
accompanying table was compiled. 
The old construction specifications 
were discarded and new specifications 
were prepared with the rule “connect 
all pole-line hardware solidly to- 
gether, or keep it spaced well apart,” 
in mind. 


Pole-Top Pins Troublesome 


By reference to the table it will be 
noted that 56 percent of the causes of 
radio interference complaints were 
due to loose hardware on pole-top 
pins. Economics showed that on new 
construction pole-top pins should be 
eliminated. As a result our new speci- 
fications are as follows: 

1. On single-phase lines the hot- 
wire and the neutral are carried on 
the end pin positions of a standard 
8-ft., six-pin arm. 






1. Pole top pin to loose lag, through-bolt, or washer 
2. Spacer bolt to loose spacer bolt washer... . . 
3. Disconnect hanger to ground wire....... 
1. Loose crossarm brace bolts. . 

5 

». Crossarm braces to lag screws.............. 
7. Transformer cases to guy, ground wire, etc 


8. Loose arrester mounting bolts to arrester hanger. . . 
9. Saddle or bolt pin to crossarm brace, 3 phase only. . 
10. Nails or staples to ground wire or other hardware. . 


11. Conductor angle clamp to strain insulator eye. . 


12. Strain insulator dead end, using bolt eye, to crossarm 


Radio Interference—6.9 Kv. Line Hardware 





. Saddle or bolt pin to spacer bolt washer assembly 
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2. On three-phase lines the neutral 
is carried on the pole 30 in. below 
the crossarm. Two phase wires are in- 
stalled on the outside pin positions of 
the crossarm and the third phase takes 
the pole-pin position, crossing to 
opposite sides of adjacent poles. Full 
advantage is taken of no-static 
hardware. 

Corrections were made to lines con- 
structed under the original specifica- 
tions in the following most econom- 
ical means: 

1. On three-phase lines the pole- 
top pin was eliminated and the middle 
phase wire was dropped down on to 
the crossarm, as in the revised speci- 
fications. 

2. On single-phase lines with pole- 
top pin machine bolts and lag bolts 
were replaced with special upset bolts. 


Redesigns Successful 


The detailed story of the successful 
developments are told by the accom- 
panying illustrations in so far as they 
corrected radio interference caused 
by items, 1, 2, 4, 8 and 13 in the 
table. 

Items 3, 5, 7, 9 and 12 in table were 
corrected by changes in specifications. 
These changes were made to secure 
adequate separation between metal 
parts which could not be connected 
solidly together. 

Item 6 was corrected by changing 
the crossarm braces from the outside 
to the inside of the arm, thus securing 
more bearing surface for the lag 
screw on the crossarm braces. Also, 
instructions were issued that lag 
screws had to be wrenched for the last 
inch, rather than driving them all the 
way. 

Item 10 was corrected by eliminat- 
ing staples directly over ground wires. 
| Continued on page 117] 
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Level Measured at 


Miles of Line 
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| Percent Contaminated by 





| of Cases | the Base of Pole in | Interference above 
| M.V. per Meter |to M.V. per Meter 
| 56 | 110 1.0 
1-7 100 3.0 
|} 9 1,200 15.0 

5 80 = 

4 110 1.0 

4 60 0.5 

3 90 2.0 

2 70 2 

2 500 6.0 

1.3 40 0.2 

l 700 8.0 

I 500 6.0 

0.5 350 o4 
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The Costs of Underground 


for Residential Areas 
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“WHY can’t you put wires 
underground?” is a frequent and 
perplexing query put to power com- 
panies by the public and its political 
spokesmen. The proposals seem to 
become more frequent immediately 
after wind and ice storms which have 
left parts of the public without 


service. 


your 


In congested districts the answer 
often has to be underground con- 
struction, even 
than overhead wires on poles. 


if more expensive 


Cost Ratios 


But in built-up domestic residen- 
tial areas there appears at present 
no way of effecting the substitution 
except at double the cost or more 
if the reliability and simplicity of 
operation and maintenance of the 
overhead system are to be approxi- 
mated. If willing to accept substan- 
tial sacrifice of reliability of service, 
it is feasible now to supply relatively 
inexpensive products that have been 
developed for other purposes. How- 
ever, the cost of installing such a 
“bare-bones” underground system 
even for newly opened residential 
areas apparently will be at the very 
least 75 per cent more than an over- 
head system of equivalent load capac- 
ity. The cost ratio goes to still higher 
values where pavements have to be 
broken and replaced and existing 
pipe lines, trees, etc., avoided in the 
routing of the cables. 

This problem often - been 
passed on to manufacturers of cable 
and underground equipment. It has 
been given serious consideration both 
with a view to modifying existing 


has 
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Analysis accords all remotely possible simplification 


to equivalent underground, yet shows pronounced cost 


difference in favor of overhead for residential areas 


forms of overhead conductors and 
equipment to underground use and 
with a view of perfecting wholly new 
facilities. Much progress has been 
made in the direction of lowering 
costs from a prevailing ratio of three 
to five times as much for underground 
as overhead. Nevertheless it appears 
that underground is destined to re- 
main substantially more expensive 
than overhead, and especially so 
if equal reliability and operating 
economy are to be retained. Intangi- 
ble factors other than mere cost 
usually have to justify the adoption 
of underground. 


Low Cost Cable 


Prime requisite for an inexpensive 
underground system is a low-cost 
cable with appropriate insulation and 
life in buried service. Such cables 
have long been available. The em- 
phasis now needed is on finding, 
if possible, less expensive forms of 
transformers, protective equipment 
and sectionalizing equipment that will 
also cost less to operate, inspect 
and maintain in underground or 
buried service. But even with rea- 
sonable expectations in these cate- 
gories it appears that the under- 
ground system will remain substan- 
tially higher in cost. 

Support for such conclusions can 
be inferred from a comparison so 
made as to give all possible advan- 
tage to the underground pattern. 
This can be done by (1) assuming 
that no sectionalizing equipment is 
necessary and (2) that conventional 
overhead transformers could safely 
be installed underground and at no 
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E. WILLIAM WEST, General Electric Company, Schenectady, N. Y. 


increase in cost. These assumptions 
are not necessarily ludicrous, but 
they certainly are impracticable to 
adopt for the typical situation. 


Suburban Square Mile 


A suburban residential area of one 
square mile was chosen as represen- 
tative. The loading was assumed to 
give the higher-than-average energy 
consumption of 1,500 kw.-hr. per 
customer per year, a 
itself favorable to the underground 
system. In the area there are 2,250 
customers served from 2,020 services. 


condition in 


By using typical appliance saturation 
figures the peak load was computed 
at 1,120 kva.; this gives a load density 
of 17.6 per thousand feet of primary 
circuit. The power factor at peak 
load was taken as 0.9. For comparison 
—still embracing the impracticable 
assumptions—the requisite distribu- 
tion system was designed: in both 
overhead and underground forms 
(see tabulation). Note that the dif- 
ferential is only 36.5 per cent in 
favor of the overhead system and 
that this fails to assume comparable 
performance from the standpoint of 
reliability or flexibility for expan- 
sion and emergency even though it 
provides equivalent capacity from 
the standpoint of losses and voltage 
regulation. 

In the overhead system the com- 
monly used “triple-braid, weather- 
proof” wire was employed through- 
out. For the underground system 
there was taken a parkway-type cable 
with rubber insulation and a tough- 
ened sheath for both primary and 
secondary circuits. While not the 
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Barest Impracticable Underground System for Residential Area Costs 
Substantially More than Overhead 


To bring the underground to parity with overhead in practicability would add from 


Overhead 


Secondary (102,200 circuit feet— 
No. 4 TBWP) 
Wire — 3 No. 4 TBWP — 











$74 X 102.2 = $7,600 
Stringing — $30/1,000 ft x 
102.2 = 3,060 
Trimming and guying — 
$10/1,000 ft = 1,020 
$11,680 
Transformer (15 kva.) 135.00 
Cutout 4.98 
Fuse link 0.26 
Lightning arrester $.32 
Installation cost 10.00 
105 X 155.56 = 16,320 
Services (3 No. 6 TBWP) $4 X 2,020 = 8,080 
Poles and fixtures 
1,015 40-ft. poles at $23 in 
place 23 , 400 
Fixtures at $5 per pole in 
place 5,075 
60 25-ft. stubs at $14 in place 840 
29,315 
Primary (18,510 ft. of 3-phase 
No. 2 and 47,450 ft. of 
1-phase No. 6) 
Wire — 3 No. 2 TBWP and 
1 No. 2 bare — 
$147 X 18.51 = 2,72 
Stringing — $40 X 18.51 = 740 
3,460 
2 No. 6 TBWP $16.80 X 2 
X 47.45 = 1,590 
Stringing — $20 X 47.45 = 950 
2,540 
Total cost per square mile $71,395 








50 to 100 per cent more to this bare-bones underground estimate. 


Underground 


Secondary — 2-conductor, No. 4, 30 per 
cent rubber, 60 per cent Tellurium 
jacket, and a No. 4 bare neutral. 

Cable — $295 X 102.2 = $30,000 
Trenching and laying — 10 























cents per ft. 10,200 
$40, 200 
Transformers (use same as overhead) 16,320 
oo 2,020 
Service junction boxes $4 = 2,020 
Services (3-conductor rubber, 2 insulated, 
1 bare concentric cond.) $10 X 2,020 = 20,200 
Primary 
3-phase, 3-conductor, No. 2, 30 per cent 
rubber, and 3 No. 6 solid bare return 
in interstices, 60 per cent Tellurrum 
jacket. 
Cable — $515 X 18.51 = 9,550 
Trenching and laying — 10 
cents per ft. 1,850 
11,400 
1-phase, l-conductor, No. 6, 30 per cent 
rubber, No. 6 bare return, 60 per cent 
Tellurium jacket 
Cable — $120 47.45 = 5,690 
Laying — 3 cents additional 
ee ee 1,420 
7,110 
$97, 250 
Cost of underground system 
97,250 _ 
71,395 


= 136.5 per cent of 
head system, 


equivalent over- 


ee  — 


cheapeast available, such cable em- 
bodies the materials which give a 
good economic balance between life 
and initial cost. Rural cable which 
does not carry the same jacket would 
hardly be acceptable on this basis 
for suburban or residential areas. 


Ring Primary 


For the area under consideration 
it is advisable from a voltage regu- 
lation standpoint to provide a three- 
phase primary in the form of a ring 
bus 3.51 miles long, from which 
single-phase radial primaries are 
tapped. The three-phase overhead 
primary comprises four No. 2 wires 
and, for the buried system, a three- 
conductor, No. 2 tough-sheath rub- 
ber-insulated cable with bare ground 
return. The single-phase primaries re- 
quire 9.0 miles of circuit (two No. 
6 conductors for overhead and No. 
6 two-conductor cable for the buried 
system). Sufficient carrying capacity 
and requisite mechanical strength are 
afforded by these conductors, and 
with them met the other require- 
ments are amply met. 

The secondary system was designed 
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to not exceed the following limita- 
tions: (1) 3 per cent allowable volt- 
age drop on the line, (2) 3-volt allow- 
able flicker due to a motor-starting 
current of 20 amp. at 0.5 power fac- 
tor, (3) 100 per cent loading of 
transformers. Three-wire secondaries 
are banked to take advantage of (1) 
greater transformer spacing, (2) bet- 
ter flicker control, (3) more diversi- 
fied reserve for overloading and (4) 
maximum continuity of service. 


Secondary System 


The most economical combination 
of transformers and secondary cop- 
per still had to be determined. Trench- 
ing and laying cost of buried cable 
had to be estimated. Data from the 
footnote references* were taken for 
these computations and they result in: 

1. No. 4 copper for secondary in 





* Buried Cable Installations. A paper by A. D. 
Pettee presented before Middle West Division, 
N.E.L.A., at Kansas City, Mo. in 1932. 

A group of articles by W. T. MacLachlan in 
"Distribution,"’ distributed by General Electric 
Company: January, 1939, "Volts Are Particularly 
Sensitive to Length of Secondaries"; April, 1939, 
"Costs Drop as Secondaries are Shortened''; July, 
1939, "How Long Can Secondaries Be?''; Octo- 
ber, 1939, ‘Flicker Control Can Be Expensive." 
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conjunction with 105 15-kva., 2,300/ 
230/115-volt transformers. 

2. Trenching and laying of cable 
(two conductors and bare neutral) 
at 10 cents per running foot. (The 
cost is taken more toward hand- 
laying than toward plowing-in meth- 
ods to allow for crossing paved 
streets.) Wherever practicable, both 
primary and secondary are assumed 
laid in the same trench, the second- 
ary 5 in. above the primary to guard 
against accidental contact. 

Wooden service junction boxes 
12x 12x6 in. are assumed provided 
for service taps from the underground 
secondary and filling compound ap- 
plied over the splices. Service-en- 
trance cables are taken in the same 
form as that used successfully for 
several years by a large Eastern 
utility, namely, two rubber-insulated 
conductors surrounded by a bare con- 
centric neutral. 


Overhead Transformers Buried 


Conventional (type H-60) 2,300/ 
230/115-volt pole-type distribution 
transformers were assumed used for 
both the overhead and underground 
systems. The $5 saving from eliminat- 
ing the lightning arrester from the 
underground installation was consid- 
ered absorbed by the extra cost of 
burying the transformer. Thus, even 
if by some magic the transformer-in- 
place cost for underground could 
be rendered no greater than for pole 
mounting, there is latitude left in 
the comparison for this improbable 
eventuality. 

The cost of a conventional under- 
ground transformer (with cutout) 
is from 14 to two times the cost of 
a conventional overhead installation. 
Of course, the transformers could be 
located (if it were permissible) above 
ground in small housings, but even 
this would cost more than just bury- 
ing overhead-type transformers. 

Figures taken from the cost ex- 
perience of a large system were used 
for pole and crossarm costs installed. 
Note that they together constitute 
about 40 per cent of the total over- 
head system cost. 

No vaults were provided for any 
part of the underground system. If 
they had been it would have been 
necessary to add about $100 for each 
of the 105 transformers (at $2 per 
cubic foot of vault space). 

The conclusion is inescapable that, 

[Continued on page 60| 
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“Bird-Proof’ 


Gap Cuts 


Rural Line Outages 





Inclosed single protective gap for rural transformers halts 


bird trouble — Effectively protects transformers against light- 


ning surges and reduces follow current-induced fuse operation 


]. A. TYVAND,* Wisconsin Gas & Electric Company, Racine 





AN EPIDEMIC of service interrup- 
tions during the summer and fall of 
1937, caused chiefly by birds short- 
ing the single protective gaps on new- 
style, 4,800-volt, single - bushing 
transformers on Wisconsin Gas & 
Electric Company rural distribution 
extensions, “set off” a comprehensive 
investigation of bird-proof trans- 
former protective devices. 

This investigation led to the de- 
velopment and extensive use of a 
“bird-proof,” single protective gap. 
This gap, which satisfactorily elimi- 
nates all bird trouble, has other oper- 
ating advantages. It is of the expul- 
sion type and has sufficient arc- 
quenching ability to interrupt power 
follow current in the. range expected 
on our system. The tube is capable 
of withstanding repeated surges of 
11,000 surge amperes and success- 
fully withstands surges up to 30,000 
surge amperes. Beyond this value the 
tube may rupture and destroy the arc 
extinction function, but the gap pro- 
tection will remain unchanged. The 
maximum interrupting follow-current 
capacity of the tube as determined by 
test is approximately 2,000 amp., but 
the life of the tube is very greatly 
increased with decreased follow cur- 
rent. These gaps have completely re- 
placed open, rod-type protective gaps 
supplied by transformer manufactur- 
ers. Approximately 6,000 are in 
operation on the system and during 
the three years of service they have 
completely eliminated outages caused 
by birds, and satisfactorily demon- 
strated their interrupting ability. Dur- 
ing the three years of use there have 
been 131 gap (or tube) failures. 


* Chief engineer. 


ELECTRICAL WORLD @ 





July 





ADAPTATION of the expulsion 
different makes 


Experience with the gaps, which 
will be discussed later in the article, 
has led to slight modifications of the 
original tube design to correct diffi- 
culties with sleet, which has account- 
ed for about 45 percent of all tube 
failures. These modifications, which 
will be described, have resulted in in- 
creasing the wet flashover value of the 
gap from 13 to 26 kv. 


Economic Problem 


Majority of early service interrup- 
tions on rural circuits were caused 
by birds roosting or fluttering be- 
tween the electrodes of open protect- 
ive gaps on single-bushing transform- 
ers, short circuiting them and thereby 
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gap to single-bushing rural transformers of several 


initiating 60-cycle follow current that 
melted repeater line fuses and resulted 
in transformer outages. 

During the peak of the trouble as 
many as three or four outages a day 
were encountered from this source on 
some lines. 

As an early emergency expedient 
during the epidemic, rubber hose was 
slipped over the “hot” electrode or 
horn of gaps to shield it against con- 
tact. On other lines hot gap elec- 
trodes were insulated with rubber 
tubing and live parts of the primary 
bushings insulated with two layers of 
rubber tape, one layer of friction tape 
and a coating of “P & B” paint over 
the friction tape. Bird trouble on 
lines so treated was completely wiped 
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out. However, it was recognized at 


the time that rubber and tape was a 
_temporary expedient at best and that 
this treatment would lose its effective- 
ness under the action of weather and 
time. Steps were accordingly taken 
to investigate the source and nature 
of “bird” trouble and develop per- 
manent methods of combating it. 

Operating records of transformers 
disclosed that: 


1. Most of the trouble was caused by 
birds flying around the top of transform- 
ers and getting their wings or bodies across 
protective gaps. 

2. Even with complete insulation of the 
gap and live bushing parts, a very few 
outages occurred because birds sometimes 
perched on the grounded half of the gap 
and pecked at the bright electrode in the 
open end of the hose. 

3. Transformers equipped with double 
gaps experienced little, if any, bird trouble. 





4. Insulating the upper electrodes only 
of the gaps with rubber tubing, while a 
temporary expedient, reduced outages due 
to birds about 95 percent. 


Several methods of permanently 
eliminating bird trouble were con- 
sidered: 


1. Removal of all single gaps, leaving 
transformers with no protection; cost of 
removing single protective gaps was es- 
timated at $2 per transformer, or $8,000 
for the 4,000 units then in service; al- 
though eliminating bird trouble, this would 
increase transformer failures seriously. 

2. Insulation of single gaps with rubber 
tubing as described; cost $2.50 per trans- 
former; materials deteriorate with age and 
become ineffective. 

3. Shielding grounded electrode of exist- 
ing single protective gaps by slipping a 
fibre tube over the electrode and allowing 
it to project § in. above the metal; cost 
about $0.75 per transformer; limited to one 
type of gap only, impractical for other gap 
types. 

4. Installation of 
double gaps on 


open and 
transformers at 


patented 


cost of 
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DETAILS of original expulsion gap design (left). 


$4.50 and $5.20 per transformer, respec- 
tively, including cost of removing existing 
gaps. While eliminating bird trouble, double 
gaps would not provide the extent of pro- 
tection to service and equipment attain- 
able from other methods at lower cost. 

5. Replacement of single protective gaps 
with valve type lightning arresters or ex- 
pulsion type arresters. Cost in either case 
was about $12.40. Cost about $49,600 for 
4,000 transformers. Effective solution to 
bird trouble and provided excellent arc 
interruption characteristics. 

6. Replacement of single gaps with par- 
tially inclosed, single expulsion gaps at a 
cost of $4 per transformer, including labor 
and material. Gaps applicable to all trans- 
formers in use, eliminate bird trouble, and 
provide sufficient arc extinction to mini- 
mize service outages due to follow current 
operating protective equipment and give 
continuous protection even after heavy 
shots of lightning have damaged the elec- 
trode protective covering. 


Cost and operating considerations 
listed in the table 


accompanying 


the advantage of follow current inter- 
rupting ability. From the economic 
standpoint, therefore, the expulsion 
gap was the one to be used. 

Three years ago, at the time of the 
investigation, characteristics of the 
three protective devices when subject- 
ed to lightning stresses were as fol- 
lows, based on manufacturers’ data; 
material improvement has since been 
made. 


Valve 
Lightning Expulsion Expulsion 
Arrester Arrester Gap 
Kv. surge volt- 
ages required 
to flashover 
device 30-40 50 55 
Surge current in 
amperes’ with- 
out equipment 
failure 50,000 100,000 30,000 


On the basis of published informa- 





Transformer 
insulator 


showed conclusively that only three 
methods of eliminating bird trouble 
needed to be considered, i.e., valve- 
type lightning arresters, expulsion 
type lightning arresters or expulsion 
gaps. 

Valve-type lightning arresters af- 
forded maximum protection of serv- 
ice at maximum The expul- 
sion type arresters provided slightly 
less protection at the same cost. The 
expulsion gap gave satisfactory pro- 
tection—equivalent to the expulsion 
type arrester—except for rare light- 
ning strokes in excess of 30,000 surge 
amperes. 


cost. 


Cost of the expulsion gap 
installation was about 32 percent of 
cost of valve or expulsion type light- 
ning arresters. Other methods than 
these, although effective for elimina- 
tion of bird trouble, did not provide 
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Expulsion gap as modified to correct sleet difficulties (right) 








tion, available in 1937, showing that 
about 4 percent of all distribution 
transformer protective devices expe- 
rience surges in excess of 5,000 amp. 
each year and only one-half of 1 per- 
cent in excess of 15,000 amp., it was 
expected that less than one-half of 1 
percent of equipment being consid- 
ered would fail each year, since each 
device claimed surge capacity exceed- 
ing 15,000 amp. 

Other published investigations in- 
dicated that 50 to 60 percent of all 
lightning surges recorded on rural 
lines exceeded 100 kv. and 30 percent 
were over 200 kv. This indicated 
that distribution transformers with 
80 to 180 kv. impulse strength need- 
ed lightning protection. All three 
devices considered provided this pro- 
tection except at the ends of lines 
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where only lightning arresters gave 
full protection. 

From the standpoint of follow cur- 
rent, interruption tests of the expul- 
sion gap showed rapid erosion of the 
bore of the expulsion gap on large 
values of follow current. However, 
it was expected to limit use of the gaps 
to locations where follow current did 
not exceed 400 amp. At this value 
of current, life of the gap was found 
to be about 25 shots and at 100 amp. 
about 200 shots. Tests showed that 
the ultimate capacity of the gaps was 
upward of 2,000 amp. of follow cur- 
rent. Although both valve and ex- 
pulsion lightning arresters provided 
interrupting capacity above this value, 
1,500 amp. was the maximum follow 
current expected on the company’s 
rural system. The expulsion gap was 
therefore considered adequate for this 
service. The other devices provided 
additional but unnecessary capacity. 

Neither expulsion type arrester 
nor the expulsion gap, however, fur- 
nished adequate protection under 
all conditions for transformers not 
designed for use with expulsion type 
arresters. Where transformers are at 
the end of lines, reflected surge waves 
increase the voltage stress on the 
transformer windings. At the time 
of the investigation more than 90 
percent of the transformers with 
single gap protection that had failed 
were located at the end of lines. For 
this reason it was considered advis- 
able to use valve lightning arrester 
to limit surge voltage. on all end-of- 


line transformers and avoid over- 
stressing the insulation of the trans- 
former. 

As a result of these studies it was 
decided to use expulsion gaps on all 
rural line transformers on_ single- 
phase lines except: (1) Where double 
gaps were already installed, (2) where 
transformers were temporarily insu- 
lated with tape and/or rubber tub- 
ing, (3) on transformers at the end 
of tap lines ? of a mile in length or 
over, (4) on about 90 transformers 
which were used to test effectiveness 
of insulating the ground electrode as 
a means of eliminating bird trouble. 


Operating Experience 


Three shot fuses were installed on 
all lines having 20 or more transform- 
ers with present double or insulated 
gaps. Expulsion gaps were installed 
so that any arc across the gap would 
be directed away from the normal 
climbing and working space on the 
transformer pole. On the end of all 
tap lines ? mile in length or over, 
where rural transformers had been 
installed without lightning arresters, 
each existing protective gap was re- 
placed with a 3,000-6,000-volt light- 
ning arrester. 

The first replacement expulsion 
gap installed on the company’s 4,800- 
volt-to-ground transformers was the 
single-gap type shown in the accom- 
panying illustration. It consists of a 
*;-in. diameter “hot” electrode in- 
closed in a horn fibre-lined Bakelite 





Characteristics of Transformer Protective Devices 


Compared With Open-Type Surge Gaps (1937 Data) 











| 
Cost per Transformer 
Outages Outages Due Protection | Installin, 
Pi s Zz 
Due to to Surge Afforded New Total 
Flashovers Flashovers T.. : 
| Caused by (Blown a changeit — bre 
Birds Fuses, etc.) — Material — — 
and/or Trans- 
| | Removing | formers 
Present 
Gaps 
Removal of gaps | Eliminated | Decreased Decreased bee $2.00 $8,000.00 
| »rotection 
Complete insulation of live! Temporarily} No change No change | $0.25 2.25 {10,000.00 
gap electrode | eliminated | 
Insulation of ground elec Eliminated | Slight decrease} No change 0.20 0.55 Only one 
trode make trans. 
| 1,312.50 
Replacement of single gaps; Decreased No change No change 2.00 2.50 18,000.00 
with double gaps | 
Replacement of single gaps| Eliminated | Substantially | Increased 
with valve-type arresters| | decreased rotection 
Expulsion type arresters Eliminated | Substantially | Slight 9.90 2.50 49,600.00 
decreased increased 
} protection 
Replacement of single gaps| Eliminated | Substantially | No change 1.50 2.50 16,000.00 
with expulsion gaps | decreased 
Patented double gap | Eliminated | Substantial Decreased 2.70 2.50 20,800.00 
decrease on tube 
with tube failure only 
| in service | 
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tube } in. in diameter and 3{ in. 


long. Bore of the tube from the elec- 
trode to the end nearest the grounded 
electrode is about ;'; in. in diameter. 
The tube attaches to the energized 
primary bushing of rural line trans- 
formers and is adjusted with respect 
to the grounded electrode to give a 
gap spacing of 1? in., of which 13 
in. is within the tube. The additional 
gap length, } in., is external to the 
tube. 

Approximately 6,000 of these ex- 
pulsion gaps have been in use on the 
Wisconsin Gas & Electric Company’s 
rural distribution system for nearly 
three years, giving satisfactory per- 
formance in elimination of outages 
due both to bird trouble and follow- 
current operation of protective equip- 
ment. 


Analysis of Failures 


Recent analysis of tube failures, 
numbering 131 since adoption of the 
device early in 1938, traced the fail- 
ures to three major sources: 


1. Improperly installed tubes, generally 
where external electrode was set too close 
to the tube, trouble has been experienced 
with sleet, heavy rain or wet snow coating 
the exterior of the tube and bridging the 
portion of the gap external to the tube, 
resulting in leakage current burning up 
the tube either over the surface or through 
the bore. About 45 percent of the tube 
failures were from this cause. 

2. Surge current of excessive value has 
caused tubes to explode. Unquestionably 
there are some unreported tube failures 
from this cause which have gone unreport- 
ed because no permanent service interrup- 
tion occurred and the electrode remained 
to protect the transformer even after the 
tube was shattered. 

3. Tube failures due to follow current 
in cases where gaps have been installed 
too close to substations where short-circuit 
current are high under fault conditions, 
and beyond the capacity of the tube to 
interrupt. In these cases, which are rela- 
tively few, lightning arresters have been 
installed to replace the gaps. 


Extensive tests have recently been 
conducted to investigate the cause of 
the sleet-induced tube failures. These 
investigations showed that it was 
practically impossible to bridge the 
gap with an icicle unless the ground 
electrode was almost touching the end 
of the Bakelite tube or unless the 
weather temperature was 25 deg. or 
lower. If the grounded electrode 
was too close, however, the drops of 
water which fell from the lower edge 
of the tube were drawn to the ground- 
ed electrode by electrical action and 
momentary current leakage would 
result. Heat produced by this leak- 


[Continued on page 118| 
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Pre-heat furnace (15 kw.) left, 


DEFENSE CONTRACTORS install 45-kw. of electric high-speed steel tools. 
30-kw. high temperature furnace at right 





Defense Operations Speeded 
Through Power Sales 


NEW PLANTS are being built, old 
ones enlarged, and the power sales- 
men are accumulating credits for new 
connected load. The defense program 
is important to the country and the 
utilities are serving the country by 
their co-operation in the program. 

The utilities, building for defense, 
have to think not only of the imme- 
diate need but of future continued 
use for their added generating ca- 
pacity. Work done now will influence 
the load of the power companies for 
many years. established 
and equipment installed in defense 
plants will be used for ten years or 
longer in producing munitions or 
articles of peace-time commerce. 

If these processes and machines use 
electrical energy the power companies 
will profit, but equipment once built 
to use gas, or oil, or coal will continue 
to use the same source of energy until 
it is worn out or becomes obsolete. 


Processes 
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EDMUND F. BURKE, Cleveland, Ohio 


Analysis of customers’ problems shows opporiuni- 


ties for added uses of power — Load good after 


the defense period ends — Case histories cited 


It is therefore important to the 
future of the electrical industry to do 
a “selling job” on the advantages of 
electricity. This means the furnishing 
of information on the use of electric 
power, not only to the electrical and 
mechanical engineers of the defense 
plants, but to the metallurgists, proc- 
ess engineers and production men. 

It is here that the power salesmen 
may be missing opportunities. They 
must study complete processes as well 
as their mechanical details. They 
must, if they are to be valuable to 
their employers and their customers, 
visualize every application of energy 
in a production line, and then see 
how much of this can be furnished as 
electrical energy. 


Service, Not Kilowatt-hours 


Maybe the power salesmen have 
been thinking too much about kilo- 
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watt-hours. 

Nobody has ever seen a kilowatt- 
hour. People pay for them and growl 
about them and want more of them 
for less money, but in spite of all the 
talk, what a customer really buys 
from a utility is a means of doing 
work. 

An industrial plant manager is in- 
terested, as far as the utility is con- 
cerned, only in securing the best pos- 
sible means to convert something that 
he has into something that he can sell. 
Frankly, he doesn’t care whether this 
conversion is done by kilowatt-hours 
of electricity, cubic feet of gas, man- 
hours of labor, or black magic, as 
long as he can convert his material 
effectively and at a cost that permits 
him to make a profit. 

Now if a power salesman will look 
closely at the material to be converted. 
and at the final product, he may find 
that these kilowatt-hours he has been 
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worrying about offer the very best 
possible means for bringing about the 
desired change. Then he should talk 
to his customer about the material, 
about its processing, and about the 
product, and he will find that he has 
sold another batch of kilowatt-hours 
without even mentioning them. 

This point can be proved by taking 
almost any material and following it 
through its conversion into a final 
product. We might consider flour 
being converted into bread, or wood 
being converted into paper. Or we 
might go into other industries and see 
cotton from the fields being passed 
through several hands and several 
processes and emerging as a shirt on 
the power salesman’s back. 


Load Opportunity 


Let us, for the purpose of this dis- 
cussion, consider the metal-working 
industry, probably one of the most 
important from a defense standpoint. 
This has many phases and is repre- 
sented in almost every territory. Iron, 
steel, gold, silver, platinum, alumi- 
num, brass, copper—all are fabri- 
cated in many forms. The plants con- 
verting these metals into usable arti- 
cles are probably well electrified as 
far as motor drives are concerned. 
The lathes, presses, conveyors and 
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NEW ENGLAND PLANT uses 25-kw. conveyor furnace for brazing and silver soldering 


aircraft accessories 
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other machines are almost all elec- 
trically driven, and here the power 
salesman’s work is well done. Some 
of the plants—all the new ones—are 
adequately lighted. This part of the 
defense program needs little new sell- 
ing; the load will be there. 

We can say that most of the me- 
chanical work of the metal-fabricating 
industries is being done by electric 
power. Motor load in these industries 
will grow with the erection of heavier 
machinery. Nobody is likely to drive 
a lathe by horse-treadmill, even in the 
present emergency. 

But when we go into these same 
plants we find that another type of 
energy is used for the conversion of 
metals—thermal energy. And this is 
being obtained from fuel—oil, gas, 
coke or coal. This is logical where 
the only consideration is the unit 
cost of energy. A heat unit can al- 
most always be secured more cheaply 
by direct burning of fuel than by use 
of electric heat. There are very few 
exceptions to this rule. 

However, in the metal-working in- 
dustries the cost of a unit of heat 
energy is not the paramount consid- 
eration. Cost comes low in the list of 
desirable characteristics. The impor- 
tant characteristics are: 


1. The temperature must be accu- 
rately controlled. 
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2. The source of heat must not be 
harmful to the work. 

3. The heat must be applied where 
needed and only where needed. 

4, The equipment should be easily 
arranged in a production line. 

5. The cost must not be so great 
as to overbalance the advantages 
gained by the use of electric heat. 

Electric furnaces do offer these ad- 
vantages. But what does the user gain 
by them? Let’s look at the metals— 
not at the kilowatt-hours. 

The first point — temperature 
control is essential. This means not 
only control of the temperature at one 
point, but a uniform distribution of 
temperature throughout the charge, 
with every piece and every section 
raised to the same temperature. In 
the hardening of many steels a tem- 
perature difference of 25 deg. F. pro- 
duces a marked difference in physical 
properties. Heated to 25 deg. below 
a critical point the steel will be soft. 
Heated much above this critical point, 
the steel will be coarse-grained and 
low in tensile strength. Experience 
shows that a high-speed steel tool will 
give maximum life when quenched 
from a certain preferred temperature. 
If the quenching temperature is 25 
deg. above this, the life of the tool 
may be reduced as much as 50 per- 
cent. Recent installation of electric 
furnaces showed a loss of 10 percent 
by breakage, due entirely to poor 
temperature distribution throughout 
the charge. 


Controlled Atmosphere 


Heat, as heat, is required to pro- 
duce physical changes which occur 
when metal is hardened, annealed or 
melted. If, in producing this heat, 
products are formed which attack the 
material being treated, the work will 
require expensive cleaning and finish- 
ing operations, or may be ruined en- 
tirely. 

Efficient combustion of any fuel 
produces gases which attack most 
metals. Some of these gases will scale 
or blister the work; others will re- 
move carbon from the steel and thus 
prevent hardening of the surface. In 
electric furnaces the heating elements 
give off no gases. Protective atmos- 
pheres can therefore be used without 
disturbance from the source of heat. 
The protective atmosphere, where re- 
quired, can be supplied from a source 
separate from the heating chamber 

[Continued on page 115) 
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Reverse Cycle Cooler 
Offers Plus Revenue 


Year-round usage of new plug-in room cooler presents 


new opportunity for developing added residential rev- 


enue — Heating load or cooling load, at customer's command 


P. Y. DANLEY,* Westinghouse Electric & Manufacturing Company, Springfield, Mass. 





AT LAST utility company sales 
executives may procure in the new 
tested cooling-heating Mobilaire an 
appliance that (1) is designed primar- 
ily for the residential market, the 
largest and most important market in 
terms of utility revenue; (2) is sold 
as a plug-in package with no plumb- 
ing required; (3) imposes an insig- 
nificant demand, but (4) operates on 
excellent daily load factor and has 
very interesting annual load factor 
possibilities, and at the same time 
(5) is subject to low mortality when 
business cycles turn downward. 

In short, here is one answer to the 
needs of utility companies as outlined 
in speeches at this year’s annual sales 
conference in Chicago. 


Year-round Use 
For several utility sales 
executives have been weighing the 
possibilities of the room cooler as a 
current-consuming device that meets 
a real need in our modern life and 
that shows promise of developing into 
an important source of revenue. 
Some of these executives are enthusi- 
astic about it and are starting to en- 
courage and develop the business in 
their territories aggressively. Some of 
them are waiting for more general 
public acceptance of the idea, and 
some are frankly skeptical about the 
probable future market for room 
coolers and the desirability of the 
load they impose on the power com- 
pany’s lines. 

The latter still have the impression 
that the need for the room cooler is 
not great enough to justify the cost, 


years 


* Manager, air conditioning department. 
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that there are too few days in the year 
in most parts of the country when 
room cooling is necessary for com- 
fort. They say that the load is too 
highly seasonal and too short in dura- 
tion to be very attractive as a revenue 
builder. 

However, the room cooler com- 
bined with a heating cycle seems to 
indicate possibilities for a brilliant 
future in electrical merchandising 
and load building. I can’t believe that 
we will long be content to enjoy cool 
comfort only in theaters and restau- 
rants and swelter in our offices and 
homes. And when we have made our 
offices comfortable—and we're doing 
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SIMPLE DIAL CONTROL changes heater to cooler, and vice versa. 
package fits any ordinary window of any room in the home, requires no plumbing. 
operates days, nights, in season and out. 
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it rapidly—we certainly will not be 
happy until our homes, our living 
rooms, then our bedrooms and dining 
rooms are equally livable. The win- 
dow-type room coolers now on the 
market offer a most satisfactory con- 
venient and_ relatively 
means of doing it. 
Those who point to the short dura- 
tion of the load in certain northern 
localities, fail to take into account the 
almost year-round usefulness of the 
air-cooled room cooler as a window 
ventilator to bring in fresh, filtered 
outdoor air or to expel stale, smoke- 
laden indoor air. There is a growing 
consciousness of the need for vital- 
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izing the room air in all seasons 
filtering out the dust and dirt. 


Double Revenue 


The development that offers the 
most hope of spreading the usefulness 
of the room cooler throughout the 
year, ironing out the extreme peaks 
and valleys of its load characteristic 
and multiplying the utility revenue is 
the introduction of the reverse-cycle 
room cooler, which heats, as well as 
cools, and brings in fresh, tempered 
clean air from outdoors in all seasons. 
First, in hot weather it cools the room 
air and wrings out its oppressive 
moisture; second, in cool weather 
and, third, in in-between seasons it 
provides adequate heating for the 
room. And fourth, in cold weather it 
brings in fresh, filtered air from out- 
doors and tempers it to room tem- 
perature. It has all-season usefulness 
throughout the day and night hours. 

The heating and cooling processes 
of the reverse-cycle cooler are both 
accomplished by the simple expedient 
of reversing the flow of the refrigerant 
between compressor, condenser and 
evaporator, so that the evaporator 
and condenser exchange functions 
with each other as the customer turns 
a valve. The compressor is the means 
of pumping the heat in either direc- 
tion to suit the comfort of the 
occupant. 

When operated in reverse, the room 
cooler will develop a surprising heat- 
ing effect, enough, in fact, to heat 
comfortably an average-sized room 
when the outside temperature is above 
freezing. Thanks to the ability of the 
refrigeration system to absorb heat 
from the outside air, the room cooler 
in reverse is able to deliver two to 
three times as many B.t.u.’s of heating 
effect to the room, per watt of elec- 
trical energy expanded, as a resistance 
heater can generate. 

Here utilities have a piece of equip- 
ment that has a year-round useful- 
ness and can be sold in more months 
of the year, and adds to the lines an 
important current-consuming device 
that is useful night and day. month 
in and month out. To get a measure 
of its load-building possibilities we 
have made some preliminary studies 
of weather reports of cities in various 
parts of the country to determine the 
probable days and hours of use of the 
reverse-cycle room cooler for cooling 
—and for heating—and the relation- 
ship between them. 
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With valve deal tureed to 
coobag. Retrngerant follows 
peth as shows by arrows 


FIG. 1. 


THE REVERSE 
(HEATING) CYCLE 


In Figure Il the dial has been turned and 
the valve set for heating the room. This has 
reversed the cycle of refrigerant flow so that 
the outdoor coil now becomes the evaporator 
and the indoor coil the condenser. Note that 
the compressor operation is not altered—only 
the direction of refrigerant flow. 

With the outdoor coil now the evaporator, 
the Freon, in evaporating, absorbs heat from 
the outdoor air which passes over it. Still re- 
taining this heat, it is then pumped back through 
the valve te the compressor, then, as high pres- 
sure gas, through the valves to the indoor coil 
which is now the condenser. 

The room air, passing over this coil, picks 
up the heat in the Freon and sends it into the 
room. This process converts the high pres- 
sure Freon into a liquid, which passes to the 
outdoor evaporator to complete the cycle. 

Thus, in this cycle, the Mobilaire heats the 
interior of the room and cools the outdoors. 





THE REFRIGERATION 
(COOLING) CYCLE 


In Figure I the valve is set for cooling the 
room. Liquid Freon gas from the outdoor 
condenser coil passes through the tube to the 
indoor evaporator coil. Here it evaporates, 
absorbing heat from the reom air which passes 
over it, thus cooling the air 

After evaporation, the gas, now at low pres- 
sure, is pumped through the compressor, where 
it becomes high pressure or “het” gas. It then 
passes through the valve again, thence to the 
outdoor condenser coil. Qutdoor air passing 
over this coil removes the heat from the gas 
which was absorbed from the room air which 
passed over the condenser coil 

Thus, in this cycle, the Mobilaire cools the 
interior of the room and heats the sutdoors 


Uart wrth valve dial turned for 
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FIG. WU. 


HERE’S HOW the reverse cycle works—The same piece of equipment is used for 
cooling or for heating the room. Compressor operation unchanged. The heating cycle 
is reported to be practicable down to an outdoor temperature of 40 deg. F. 


In Boston, for instance, there were 
21 days during 1940 when, by com- 
monly accepted standards, cooling 
was needed. But there were 46 days 
during the period from May 1 to Sep- 
tember 30 (the period during which 
central plant heating would not nor- 
mally be in use) in which heating 
was needed during the daylight hours. 
Allowing an average of five hours use 
per day for cooling and three hours 
per day for heating, with energy con- 
sumed in either case at a rate of 950 
watts, we have 99 kw.-hr. of cooling 
load and 131 kw.-hr. of heating load 

—or a total for the year of 230 kw.- 
hr.. more than double the load for 
cooling alone. 

In New Orleans there was another 
set of conditions. In 1940 there were 
142 days in which cooling was needed 
and 93 days throughout the year in 
which the temperature at midday 
showed a need for some artificial heat. 
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Again, using an average of five hours 
a day for cooling and three hours for 
heating, at the same rate of power 
consumption, we would have 675 
kw.-hr. of cooling load and 265 
kw.-hr. for heating, a total for the 
year of 940 kw.-hr. Certainly that 
is a usage worth developing, espe- 
cially when it is spread over many 
hours of the day and days of the year. 
The figures used in the above 
examples are, we believe, quite con- 
servative, both as to hours of the day 
and days of the year. In the case of 
Boston no account was taken of the 
winter days from October to April 
when the temperature was not low 
enough for full central plant heating 
and when some supplementary source 
of heat was needed for sudden emer- 
gencies. In New Orleans the midday 
temperatures were used in selecting 
days requiring heating without con- 
{Continued on page 57] 
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Multiple-Service Oil Refinery 
and Utility Generating Plants—II 


Hydrogen-cooled generators — Phase isolation — Controls 
grouped together — Feed pump motor becomes induction 


generator — Automatic transfer on the auxiliary buses 


UNIQUE features of the three Pacific ing was selected because of the inher- _ is $ lb. per sq.in., although the design 
Gas & Electric Company steam-elec- ent advantages afforded by hydrogen allows an increase in pressure up to AV 
tric plants which serve both the utility as compared to air. Four gas coolers 15 |b. per sq.in. A purity of 97 per- tax 
system and the steam and electrical of the fin type are installed in the cent is maintained. The system of hy- 
requirements of three oil refineries hermetically sealed generator hous- drogen control involves careful seal- 
were described in the ELectricaL ing. The hydrogen is circulated ing of the generator shaft, vacuum 
Wor.p for June 28, 1941. Electrical through the system by fans on either treatment of the oil, removal of air, 
design details are as follows: end of the rotor. Rate of flowthrough accurate gas pressure regulators and 

The 40,000-kw., 0.8-power factor, the coolers with the generator oper- the use of COs gas to scavenge the 
3,600-r.p.m., 12,000-volt generator is ating at full speed is about 40,000 hydrogen when opening the generator 
hydrogen cooled. This form of cool- cu.ft.per minute. Hydrogen pressure casings to the air. 
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SINGLE-LINE DIAGRAM of Avon plant. Both 12- and 2.4-kv. buses are sectionalized: 25,000-kva., 110-kv. transformers are 3-phase 
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AVON is typical of all three stations—outdoor boiler plant and brick station housing turbo-generator, control room and switchgear (left), Two of the 
three radiant type boilers, which are equipped to burn refinery sludge, fuel oil, natural gas or powdered petroleum coke (right) 


AVON turbine room with 50,000-kva. tandem-compound turbine and hydrogen-cooled generator (left), Two three-phase, 25,000-kva. transformers feed 
two outgoing 110-kv. line that tie Avon and Martinez to the Pacific Gas & Electric system (right) 


STEAM from the high-pressure turbine exhaust passes to the three 102,000-lb..per-hour evaporators that provide process steam to the refinery at 
Avon (left). Exposed conduit runs carried on racks feature inside wiring. This practice insures accessibility. Exciter panel is in the left foreground. 


cable terminal boxes at the right (right) 
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PERATING PANELS and switchboards carry more instruments than a long-range bomber 

»p view shows the remote control panel for Avon cooling tower, the feedwater motor panel and the 
el oil and sludge panel. Above is the boiler and generator benchboard in the control room. Below 
e !10-kv. and 12-kv. benboard at the right and the station service auxiliary power control switch- 
rard at left. 
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Excitation is provided by a shaft 
and a pilot exciter which are driven 
at 1,800 r.p.m. through a reduction 
gear. Exciter rating is 175 kw. at 
250 volts d.c., while the pilot exciter 
is rated at 4 kw. at 250 volts d.c. This 
latter is used in conjunction with a 
high-speed voltage regulation unit to 
give good regulation at the 12-kv. bus 
and also to aid in maintaining stabil- 
ity during transient disturbances. The 
exciter response in volts per second 
is 0.5. 


Single Bus 


Generator output is fed directly 
into a single 12-kv. bus which is 
divided into two sections by a 2,000- 
amp. bus sectionalizing oil switch. 
Each section has connected to it a 
feeder to the oil refinery, a 6,000-kva. 
station service auxiliary power trans- 
and a 25,000-kva., 115-kv. 
transformer to the outgoing transmis- 
sion system. All 12-kv. switchgear is 
metal-inclosed cubicle type. Oil cir- 
cuit breakers are the live-tank type 
with an interrupting rating 1,000,000 
kva. Complete phase isolation is 
maintained by the inclosure of all 
phases in a steel cell, constructed of 
non-magnetic steel where necessary 
and gas-tight. Current transformers, 
potential transformers, cable terminal 
and cable-grounding disconnecting 
switches are installed in 
metal cells. 

Power to the oil refinery is sup- 
plied over two 12-kv. feeders leading 
directly from the bus to a transformer 
bank consisting of four 2,500-kva.. 
12/2.3-kv. transformers, one being a 
spare. 


former 


separate 


Auxiliary Power 


There are several noteworthy fea- 
tures of the auxiliary power system. 
Station service is provided through a 
bank of two three-phase, 6,000-kva., 
three-winding type transformers with 
a 12-kv. primary, a 4,500-kva., 2,400- 
volt, three-phase secondary and a 
tertiary winding of 1,500 kva. supply- 
ing 1,305-kva., three-phase, 240-volt 
power and 195-kva., 240,120-volt, 
single-phase, three-wire power. One 
transformer can supply the entire sta- 
tion load; however, both will be ener- 
gized when in service. 

Dual drive boiler feed pumps con- 
sisting of a 1,625-kw. turbine and a 
1,340-hp., 2.300-volt induction motor 
may be used as an auxiliary power 
supply, since the motor is arranged 





to be driven above synchronous speed 
by the steam turbine and will operate 
as an induction generator supplying 
approximately 1,000 kw. of power 
into a 2,300-volt auxiliary bus when 
that bus is connected to a source of 
synchronous kva. 

All switchgear is metal-clad. On 
the 240-volt system the single bus is 
separated by a carbon air-break type 
sectionalizing circuit breaker. Trans- 
former bank and_bus-sectionalizing 
circuit breaker are so large and heavy 
that they are mounted on trucks simi- 
lar to those furnished for truck-type 
oil circuit breakers. The entire assem- 
bly is designed to meet the proposed 
A.I.E.E. test for metal-inclosed switch- 
gear. The remote 240-volt, three-phase 
distribution panels are also metal in- 
closed, using thermal circuit break- 
ers having an interrupting duty of not 
less than 10,000 amp. Many of the 
sub-switching panels have duplicate 
power supply. 

The 125-volt d.c. system is supplied 
from a 420-amp.-hour, 60-cell battery 
of the chloride accumulator type. Two 
20-kw. motor-generator sets are used 
to charge the battery and also to sup- 
ply power to the steam and water 
motor-operated valves. The generators 
are of the diverter-pole type, selected 
because this design gives a very 
smooth regulation curve with a sharp 
cutoff above 105 percent rated load. 
This type of generator design is excel- 
lent for battery-charging duty as it 
shirks the load at overload. periods 
and allows the storage battery to 
carry such heavy load demands. 


Controls Grouped 


The station is unique in its switch- 
board groupings because boiler con- 
trol, boiler feed-pump control, evapo- 
rator-pump control, condenser water, 
cooling tower pump controls and 
many steam and water valve controls 
are located in the main control room 
along with the standard electrical con- 
trols. The switchboards are steel 
panel type, totally inclosed, with 
semi-flush-mounted instruments, me- 
ters and relays. The panels are cream 
colored, while the flange of the instru- 
ments, meters and relays are black, 
providing a pleasing appearance and 
a good contrast between instruments 
and panels. The generator and 12-kv. 
feeder switchboards are the bench 
type, 8 ft. high and are arranged in a 
modified hollow square for central- 
ized operation. 
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Suppliers of Major Electrical Equipment 


Equipment Manufacturer 
110-kv. oil circuit breakers. .Pacific Elec. Mfg. Co. 
110-kv. transformers ................ Westinghouse 
12-kv. metal-clad switchgear..... General Electric 
2,300-volt metal-clad switchgear. ...Westinghouse 
240-volt, two-phase, metal-clad 

GIES. 5 nin. cn vcknans ictaaneess Westinghouse 
240-volt, 3-wire, metal-clad switchgear...... 1-T-E 





The 110-kv. equipment consists of 
two transformer banks, each rated at 
25,000 kva. The transformers are self- 
cooled and have a nitrogen gas cush- 
ion equipment to prevent oxidation 
or sludging of the oil. They are also 
equipped with a _ remote-controlled 
load-ratio control having a range of 
8 percent down from 115 kv. These 
three-phase transformers are the larg- 
est on the P.G. & E. system. Usually 
four single-phase transformers are in- 
stalled, using one transformer as a 
spare. However, at these steam plants 
continuity of power on the 110-kv. 
bus was an important factor in de- 
ciding to use three-phase units. If one 
line is tripped out due to a fault on 
the system the steam plant is able to 
send out 25,000 kva. to the system 
without an interruption. The oil cir- 
cuit breakers are 115 kv., 600 amp., 
1,000,000 kva., interrupting duty. A 
capacitor is installed inside the bush- 
ings as a potential device to supply 
voltage for synchronizing. 


Line Protection 


The two 110-kv. lines entering the 
station are protected by current bal- 
ance relays and their backup protec- 
tion is provided by inverse time limit 
overcurrent relays. The 110-kv. bus is 
protected by a bus differential system, 
using inverse time limit overcurrent 
relays as a differential relay. The 110- 
kv. transformer banks are protected 


by a transformer differential relay. 
The 12-kv. bus is also protected by a 
bus differential relay system using the 
inverse time limit overcurrent relay 
as the differential relay. All of these 
relay circuits are overlapping so that 
no unprotected zone is left. The gen- 
erators are protected by generator 
differential relays of the multiple re- 
straint coil type. 

The  2,400-volt, 240-volt and 
240/120-volt switchboards are pro- 
vided with an automatic transfer relay 
arrangement. This is so connected 
that loss of a bank closes the section- 
alizing switch and the dead bus sec- 
tion has to be supplied from the re- 
maining good section. If the bus is 
at fault, no automatic transfer will 
occur, the bus sectionalizing switch 
being locked into the open position. 

Several types of ducts and conduits 
are used throughout the station. For 
underground construction a_ thick 
wall fibre duct, with sufficient strength 
to eliminate the necessity for a con- 
crete envelope, and a thin wall transite 
duct with a concrete envelope are 
used. Inside the station iron pipe is 
used for heavy three-conductor cable 
and thick-wall transite ducts for 
single-conductor cables. For outdoor 
use copper conduits are buried in the 
ground. Inside the station thin-wall 
galvanized iron conduit was used with 
threadless fittings. All indoor conduits 
were run exposed and supported on 
racks from the ceiling, a form of con- 
struction that is now standard with 
this company. 

The work was carried out by con- 
tractors under the supervision of the 
Pacific Gas & Electric Company’s gen- 
eral construction department from de- 
signs prepared by the company’s engi- 
neering department. 





Reverse Cooler Cycle 
Offers Plus Revenue 


[Continued from page 53] 


sidering the days when early morn- 
ing or late evening chilliness would 
make a convenient source of localized 
heat most welcome. These omissions 
should offset any possible over-opti- 
mism in other directions. 


Principle Tested 


Far-sighted power engineers, for 
years, have dreamed about the possi- 
bilities of reverse-cycle heating and 
cooling. A number of experimental 
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central plants are successfully oper- 
ating today, some of them, like the 
new administration building of the 
United Illuminating Company at New 
Haven, Conn., using hundreds of 
horsepower in refrigerating machines 
to heat and cool large buildings. Until 
the economics of such large installa- 
tions warrant their widespread adop- 
tion throughout all parts of the coun- 
try the reverse-cycle room cooler 
seems to offer the ideal means of in- 
troducing and popularizing the use 
of electrical energy for heating and 
cooling, and a merchandising and 
load-building opportunity for all of 
us in the electrical industry. 
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Ground System Requirements 
for Major Substations 


Driven ground mat is most economical system if subsoil can be 


penetrated and has reasonably low resistivity — Should be arranged 


so as to avoid voltage gradients at the surface of the earth 


]. R. EATON,* Purdue University, Lafayette, Ind. 





SINCE the ground resistance of 
major substations has an important 
bearing on the proper functioning of 
protective equipment it is imperative 
that this resistance be of low value 
and that it be maintained within cer- 
tain definitely prescribed _ limits 
throughout the year. A study of earth 
connections on the basis of field ex- 
perience, coupled with a consideration 
of earth resitivity, leads to some im- 
portant conclusions of practical value 
in the design of low-resistance ground 
connections. 

Although the problem is herein ap- 
proached on the basis of resistance 
value alone it must be recognized that 
in an actual installation considera- 
tion must be given to the current- 
carrying ability of the connection. 
Moreover, the ground mat must be so 
arranged as to avoid voltage gradients 
at the surface of the earth which 
might be a hazard to the operating 
personnel. 


Ground Carries Large Currents 


During fault conditions an elec- 
trical connection to ground may be 
required to carry power-frequency 
currents as high as five or ten thou- 
sand amperes. The passage of this 
fault current through the ground re- 
sistance will cause the station to be 
raised in voltage to a value equal 
to the /Z drop through the station 
ground connection.’ This voltage in 
turn may be impressed on all com- 
munication circuits and power cir- 
cuits radiating from the stations. The 
voltage to which the station rises dur- 





* Consultant for James G. Biddle Company. 
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ing faults must be limited to such a 
value that these circuits will not be 
damaged, although they may of 
course be inoperative during the pe- 
riod of the fault due to the function- 
ing of the protective equipment on 
these circuits. 

The rise in voltage of the station 
ground system is ordinarily no great 
hazard to the equipment in the sta- 
tion itself (excepting as the equip- 
ment involves lines to other stations), 
provided all parts of the station 
ground mat are securely intercon- 
nected. Damage to station equipment 
may occur only under the condition 
of difference of potentials between 
different parts of the station. If all 
parts of the ground system are main- 
tained at the same potential by an 
adequate ground network there may 
be no potential between different parts 
of the station, even though the sta- 
tion potential rises to a relatively high 
value due to high currents passing to 
earth through the station ground 
resistance. With an adequately in- 
terconnected ground network there 
should be no hazards to the station 
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operating personnel within the sta- 
tion. However, at the boundary of 
the ground network a considerable 
gradient may exist horizontally along 
the earth, with the result that there 
may be some danger to persons who 
happen to be in that region during the 
time of the fault. 


Effect of Ground Resistance 


In calculating fault current it is 
obviously necessary to consider the 
resistance of the station ground in the 
fault network. The effect of this resist- 
ance on the magnitude of fault cur- 
rent will depend on the ratio of the 
station ground resistance to the total 
impedance of the other parts in the 
network. Whether or not the magni- 
tude of the ground resistance will 
make an appreciable change in the 
magnitude of the ground current will 
therefore depend on the type of sys- 
tem involved. In general, for the 
same system kva. capacity, the higher 
the voltage of the system the less will 
be the effect of the ground resistance, 
while the greater the short circuit 
kva. the greater will be its effect. 

Because of the importance of the 
major substation, it is usually found 
desirable to construct ground net- 
works to have a resistance of one ohm 
or less. To assure reliability of the 
substation operation it is usually 
deemed advisable to secure this low 
value of resistance almost without 
consideration of cost. Even though 
cost is a secondary consideration, 
however, it is necessary to choose a 
type of ground network which is not 
wasteful in material and labor. In 
this regard it is sometimes desirable 
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to consider the problem as one of ob- 
taining a connection to the earth with 
a minimum cost per unit of conduct- 
ance, by comparison with unit of re- 
sistance. This approach seems more 
logical in view of the fact that both 
conductances and costs are quantities 
which are directly additive. Some 
confusion may result if an attempt is 
made to design a ground mat on the 
basis of resistance and cost, inasmuch 
as costs are additive, whereas the re- 
sistance of parallel paths must be con- 
sidered as an inverse function. 


Bury Electrodes Far Apart 


Consideration of the paths of the 
ground current, with particular ref- 
erence to the overlapping of such 
paths when multiple electrodes are 
used, leads to the general statement 
that the greatest conductance obtain- 
able will result when the electrode ma- 
terial is scattered over as large an 
area as possible. With the individual 
electrodes buried far apart the over- 
lapping current paths are minimized 
and the resulting conductance ap- 
proaches the sum of the conductances 
of the individual electrodes. In a 
practical installation the area over 
which the electrodes may be buried is 
of course confined to certain re- 
stricted areas as determined by the 
ownership of the real estate. 

It is important to note that the 
maximum possible conductance is 
definitely established in any given soil 
when the surface area and the depth 
of the ground electrode are estab- 
lished. From the accompanyirg chart 
of conductance for multiple ground 
rods it will be seen that in soil of uni- 
form conductivity, ary number of 
#-in. by 10-ft. rods driven over an 
area of 1,000 sq.ft. cannot produce a 
conductance more than 63 times that 
of a single rod. If at first glance this 
fact seems rather surprising, it may 
become more reasonable when it is 
observed that with a sufficient number 
of rods driven to fill completely the 
1,000-sq.ft. area the conductance of 
the group would become equal to that 
of a conducting box buried into the 
ground to a depth of 10 ft. with a 
ground surface area of 1,000 sq/ft., 
namely, 63 times the conductance of 
a single #-in. x 10-ft. rod. 

A further study of this chart shows 
that a group of thirteen ground rods 
driven ever the 1,000-sq.ft. area 
would give a conductance six times 
that of a single rod. In other words, 
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an increase in the number of rods 
above thirteen can produce an in- 
crease of conductance from six times 
to not more than 63 times that for a 
single rod. Even if other electrodes, 
such as buried wire or buried plate, 
were installed in the same volume of 
ground it would be impossible to ob- 
tain a conductance of the entire elec- 
trode system in excess of 63 times that 
for a single ground rod. However, in- 
creasing the total number of the elec- 
trodes in the ground—or, more ex- 
actly, the total area of the electrodes 
in the ground—will yield some im- 
provement in the current-carrying ca- 


shows that eight ground rods distrib- 
uted over a 1,000-sq.ft. area will give 
a conductance five times that of a 
single ground rod. Therefore, the de- 
sired value of ground resistance 
should be obtainable with eight 10-ft. 
ground rods. 

As a second example, suppose the 
single ground rod driven for test pur- 
poses was found to have a measured 
resistance of 50 ohms. The conduct- 
ance of the desired electrode would 
then be ten times that for a single rod. 
Reference to the chart shows that the 
maximum ratio of conductance is 63. 
Hence, it would be impossible to get 
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with conductance of a single rod 


pacity of the ground connection even 
though the conductance is not further 
improved. 

The use of this chart may be dem- 
onstrated by this example. Suppose a 
substation is being built on a plot of 
ground having a surface of 1,000 
sq.ft. on which it is desired to con- 
struct a system of ground electrodes 
which will result in a ground resist- 
ance of 5 ohms. A single 10-ft. ground 
rod driven for test purposes shows a 
resistance of 25 ohms. The conduct- 
ance of the desired ground connection 
is therefore five times that for a single 
ground rod. Reference to the chart 
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the desired conductance with 10-ft. 
ground rods confined to the 1,000- 
sq.ft. area, regardless of the number 
of rods installed. In order to get the 
resistance down to 5 ohms it would 
be necessary to extend the ground rod 
system over an area something in 
excess of 2,000 sq.ft. or to drive the 
ground rods deeper into the ground. 

Actually, soil of uniform resistivity 
is seldom encountered and therefore 
the driving and measurement of test 
rods is the correct practical procedure 
for the of a 
ground connection. For example, the 
resistivity of some soils tends to de- 


determining design 
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crease at greater depths below the 
surface, in which case the lower end 
of a driven ground rod will be in soil 
of higher conductance (lower resist- 
ance) than that found nearer the sur- 
face of the ground. The effect of such 
a vertical variation in ground resist- 
ivity is to produce a conductance for 
the group of ground rods in question 
somewhat greater in value than would 
be indicated by the chart. 


Multiple-Driven Ground Rods 


The choice of the type of electrode 
to be used in the construction of a 
ground mat becomes quite apparent 
from this chart. Using again the ex- 
ample of the 1,000-sq.ft. area, it is 
observed that practically the maxi- 
mum conductance may be obtained by 
driving thirteen ground rods. If the 
extent of the electrode system is not 
to exceed a surface area of 1,000 sq.ft. 
at a depth of 10 ft. theoretically no 
appreciable increase in conductance 
can be obtained by the installation of 
additional electrodes in the ground 
volume. Since in most cases thirteen 
ground rods can be installed at a 
cost that is small compared with the 
cost of burying a system of horizon- 
tal wires having an equal conduct- 
ance, it is apparent that where it can 
be installed the system of multiple- 
driven ground rods will be most eco- 
nomical. The driven ground rods 
have the further advantage over 
buried wire (unless the depth at 
which the wire is buried is great) of 
penetrating to depths at which the 
soil characteristics will be much more 
stable throughout the year. In cer- 
tain localities it is of course impos- 
sible to drive ground rods because of 
rock or other impenetrable subsoil. 
In such cases the only alternative is 
to make use of horizontal wire buried 
to as great a depth as possible and to 
extend the connection to points at 
which a low resistance system of elec- 
trodes may be obtained, even though 
they may be remote from the station. 

In the example cited above consid- 
eration was given to the use of 10-ft. 
ground rods. It must not, however, 
be inferred that the 10-ft. length pos- 
sesses any inherent advantages over 
other lengths, since conductance in- 
creases almost directly with length. 
This increase in conductance with 
length of rod is considerably greater 
for a given length of deep rod than 
for the same total length of individual 


rods driven to a depth of 10 ft., un- 
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less the spacing between the individ- 
ual rods is of the order of 20 ft. Hence 
it may be observed that in soil of uni- 
form conductivity there is usually an 
advantage in driving the rod to a con- 
siderable depth. If, in addition to this 
gain in conductance, the deep rod 
should encounter soil of lower resist- 
ance, further advantages of the deep 
rods would be found. 


Power-Driven Rods 


On first thought it might seem that 
the cost of driving deep rods would 
be prohibitive as compared with the 
cost of driving rods to a depth of, say, 
10 ft. However, if modern power 
hammer equipment is employed, it 
may actually be found cheaper to 
drive rods to a considerable depth 
than to drive the same footage of in- 
dividual rods to a depth of 10 ft. In 
using power-driven equipment some 
time is required to set up ladders and 
gins necessary for the handling of 
equipment at each point. Once the 
set-up is made, driving usually pro- 
gresses quite rapidly, even to a con- 
siderable depth. In brief, the most 
economic length of ground rod to be 
used will be dependent on the equip- 
ment at hand and the local soil condi- 
tions encountered. 

If current flows from an electrode 
to ground, the electrode will be raised 
to a potential above ground equal to 
that of the 7R drop in the connection. 
This voltage sets up a potential gradi- 
ent in the soil surrounding the ground 
electrode. At the surface of the soil 
this gradient may be observed by 
passing current through the ground 
connection and taking voltmeter mea- 
surements between points at different 
distances from the electrode. A meas- 
urement of the voltage between the 
ground electrode and a point on the 
surface of the ground, 15 or 20 ft. 
from the electrode, will show that 
almost the entire drop occurs in a re- 
gion near the electrode; i.e., well 
within the 15- to 20-ft. radius. The 
voltage gradient along the surface of 
the ground will depend on the total 
IR drop and on the geometry of the 
electrode, but, in general, will be as 
indicated on the accompanying chart. 
Voltage distribution charts of this 
character can be obtained readily for 
a given installation by direct measure- 
ments with a “Megger” ground tester. 

A ground mat which uses driven 
ground rods effectively will be con- 
structed at such a spacing that the 
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ground rods are acting as individual 
grounds, with relatively little overlap- 
ping of current paths. If the ground 
rods are widely spaced, current flow- 
ing through the system of ground elec- 
trodes will give rise to a voltage gra- 
dient at the surface of the ground 
near each individual ground rod. As 
shown, this gradient will be at its 
maximum value near the ground rod. 

Such a condition may result in a 
hazard to the personnel of an electric 
substation, particularly if it is pos- 
sible for a man to touch a part of a 
substation metallically connected to 
the ground system while standing at 
a point which was at a substantially 
different potential. In order to avoid 
hazards of this sort it is sometimes 
desirable to install near the surface 
of the ground conductors which are 
interconnected with the substation 
ground system. The use of such 
buried conductors is particularly im- 
portant in the vicinity of the operat- 
ing handles of the various disconnects 
and breakers located throughout the 
station. These conductors for the con- 
trol of surface gradients will carry 
relatively little current and hence 
need be of relatively small cross- 
section. 


[Ep. Note—Subsequent departmental ar- 
ticles in future issues of ELECTRICAL 
Wortp will discuss various phases of 
grounding in general, including soil re- 
sistivity and ground resistance variations 
and causes and methods of driving ground 


rods.) 





Costs of Underground 
for Residential Areas 


[Continued from page 46] 


even doing far better than we as yet 
know how to do and far less than we 
know is safe to do, the cost of an 
underground system is still so much 
in excess of that for a conventional 
overhead system that there is small 
hope of the underground system 
superseding the overhead system for 
established residential areas unless 
the cost differential can be justified 
on other grounds. This is particularly 
true if steps are taken to render 
the underground system more nearly 
the equal of the prevailing overhead 
system with regard to (1) sectionaliz- 
ing, (2) accessibility for inspection 
and fault location, (3) ease of con- 
nection of new loads, (4) installation 
of new equipment and (5) flexibility 
for expansion. 
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36,524 Fluorescents 
in Aircraft Plant 


Classed as the largest installation of its kind 


— Only artificial light source throughout 


plant — High mounting and light intensity 





FLUORESCENT lighting has proved 
admirably adapted to lighting high- 
ceiling assembly areas in the new $7,- 
000,000 factory of the Vega Airplane 
Company at Burbank, Calif. With 
fluorescent the only light source from 
office and drafting room to assembly 
plant and parts storage department, 
the Vega installation, with 36,524 
tubes in use, is classed as the largest 
job of its type in the world. The 
tubes are all 40-watt, 48-in., 3,500- 
deg. Kelvin white, total 1,679 kw. 
with auxiliaries, and if placed end to 
end, as in the usual popular analogy, 
would extend 27? miles. 

The main manufacturing building 
measures 600x850 ft. with a J-shaped 
mezzanine around three sides. The 
mezzanine adds 197,000 sq.ft. of floor 
area to the 510,000 sq.ft. of ground 
floor, providing an area under one 
roof large enough to hold fourteen 
football fields, including end zones. 
Fabrication shops, sub-assembly jigs, 
tool shop and parts storage are located 





VEGA engineering department has 35 ft.-candles of illumination 
provided by fluorescent tubes in special fixtures. 
ditioned and sound-proofed 
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on and under the mezzanine. For illu- 

mination of the mezzanine 1,423 four- 

lamp fixtures are installed. 
The installation above the 


final 


assembly area is the highest fluores- 
cent mounting yet attempted. Mount- 
ing height ranges from 35 to 42 ft., 
yet an intensity of 45 ft.-candles is 
maintained 3 ft. above the floor level. 
Fixtures are mounted in parallel rows 
84 ft. apart. Spacing between the 
open ends is 17% in. 

In the engineering and administra- 
tion buildings a 35-ft.-candle intens- 
ity is provided by two-lamp, closed 
type fixtures. All lighting circuits 
are balanced so far as possible on a 
three-phase, four-wire, 120/208-volt 
system. Eight distribution stations, 
each equipped with from four to eight 
transformers, supply power to the 


lighting circuits. The _ installation 


was designed and laid out by the Vega 
engineering staff. 





FEATURE of draiting room is huge board on which full size drawings of plane parts 


are made. 


It is air con- 
floor 
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Traveling photostat equipment at right. 


Intensity is 35 ft.-candles 


INTERIOR of Vega assembly building is illuminated by 17,894 
fluorescent tubes mounted in 4,470 fixtures 35 and 42 ft. above the 
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Editorials 


S. B. WILLIAMS, Editor 


For the Ninth and Last Time 
FOR THE NINTH TIME the people of San Francisco in 


November will be asked to vote on a municipal ownership 
bond issue. Eight times the voters have turned down any 
part of city ownership but Secretary Ickes has decreed 
this time they shall accept it or else. 

The city gets power and water from the government- 
owned Hetch Hetchy and under the Raver Act this power 
must be distributed to the city. Pacific Gas & Electric, 
over whose distribution lines the energy goes to the con- 
sumers, has been acting as the agent of the city. This 
the courts have ruled is contrary to the provisions of the 
Act. 

Once before Mr. Ickes told the people of San Fran- 
cisco to go to the polls and vote right. They went to the 
polls all right, in larger numbers than ever before, and 
turned down the proposition two and a half to one. Now 
he demands a favorable vote and on top of that he 
stipulates that no effort be made to get the law changed. 
Right now Mr. Ickes holds a high trump. He can shut 
off the power, the city would lose the revenue and the tax 
rate might have to go up as much as 35 cents. 

We have always thought that this great Defense Pro- 
gram was to preserve democracy. We must have been 
wrong because the first principle of a democracy is the 
right to vote without interference or government pressure. 


Regional Interconnections 
for Emergency Use 


LAST WEEK the Federal Power Commission exercised 
for the first time its authority under section 202 (c) of 
the Federal Power Act of 1935 to order a number of inter- 
connections in the southeast where an unprecedented 
drought had necessitated the pooling of regional reserve 
capacity. Should power supply problems develop in any 
other defense load area this same pattern of regional pool- 
ing of capacity through interconnection may be expected. 
Thus for the moment the pattern is emergency pooling 
and is not the same as the oft-time proposed grid. 

A number of interconnections are now being studied 
and considerable activity in this direction may be expected 
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before the end of the year. There are indications that 
whenever an interconnection or strengthening of a line 
will prevent or greatly limit loss of defense load during an 
unforseen emergency it will be made promptly without 
waiting for an order from the Commission. 

Any fear that such interconnections will bring an 
intrastate operator within the jurisdiction of the Federal 
Power Commission was specifically removed by the Act. 
(Section 202 d). In other words temporary interconnec- 
tions made during an emergency may be discontinued or 
removed, once the emergency is past, without any change 
in the status of the property with respect to FPC regulation. 

The Act further gives the Commission authority, in 
case interconnecting companies cannot agree, to order 
“just and reasonable” terms including “compensation or 
reimbursement.” In this way the fear of being saddled with 
a cost which may turn out to be more or less of a loss, while 
not entirely erased, is at least considerably less severe. 

And finally such emergency connections need not 
necessarily be removed in order to escape FPC regulation 
for upon approval such connections may be made per- 
manent for emergency use only. 

There would appear, therefore, in section 202 to be 
adequate safeguards to encourage utilities to cooperate 
with FPC fully in providing the regional interconnections 
that will give the greatest assurance to the adequacy of 
power supply. 


Who Will be Selling 
Fluorescent Tomorrow? 


WHEN the automobile first came on the market the car- 
riage builders appeared to be the logical outlet. They 
tried but with one notable exception they failed to survive. 
It was a different product and it required a different point 
of view. It required new ideas and flexibility of sales 
approach. 

The same thing happened with refrigerators. How 
many of the old time leaders in the ice-box business are 
taking any prominent place in the electric refrigeration 
market ? 

In the lighting business we have a brand new product, 
fluorescent tubes. Will changes in manufacturing and in 
merchandising outlets come as a result? 

Already a number of new manufacturing concerns 
have sprung up in the commercial unit field most of which 
of course will not last long. Some of them, however, may 
find their way to the top of the heap. 

One thing is certain. Fluorescent lighting cannot be 
sold in the same manner as filament lighting any more 
than automobile selling could follow the wagon pattern. 

Automobiles, electric refrigerators, electric ranges, 
radios—such new devices are sold by creating a demand 
for something different. The device is merely a means 
of filling that need. 

With fluorescent there has been too little attention 
given to creating that need. Too much emphasis has been 
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placed on the fact that it is efficient and will take less cur- 
rent. As a result too much of the effort has been placed on 
selling fixtures rather than on selling the one thing that 
fluorescent can do better than anything else—provide 
high lighting intensities with comfort. 

The real thing that the public needs and should be 
made to want is more light, but surveys show that while 
the intensities are increasing, they are still insufficient. 

If fluorescent comes down to a battle of fixtures 
then the question of price becomes all important. And 
when price takes the lead quality must follow. It is a 
practice that is as old as the hills in the fixture game. 
That type of merchandising, however, will not survive 
in the fluorescent market any more than ice-box selling 
was able stand up to refrigerator marketing. 

Those who are going to survive and do the fluorescent 
business of tomorrow are the organizations that forget 
the inhibitions of filament lighting and sell modern light- 
ing. If the fixture dealers cannot do it some new dealers 
must spring up. 

This new illuminant, like the automobile and refrig- 
erator, can give the public something it has always needed 
but could not before obtain. The public will get what it 
wants eventually, even if it has to deal with new people. 


Kilowatt-Hours Versus Deaths 
IN RELEASES covering the voluntary rationing of 


power in the southeast during this low-water emergency 
considerable stress has been placed upon reduced street 
lighting. Without question darkened streets are an effec- 
tive way of publicizing rationing but they are an equally 
effective means of inviting death on the streets and 
highways. 

If there were no diminution of municipal street 
lighting this year the total number of kilowatt hours 
would not exceed 1.6 percent of the total purchased by 
all customers. Thus, reduction in such usage means such 
a very small saving in kilowatt hours that it seems exceed- 
ingly rash to reduce night safety just for the sake of 
publicity. 

Detroit, as an economy measure in 1932, reduced 
street lighting to 65 percent. Night driving fatalities 
increased 22 percent. When lighting on the Mt. Vernon 
Municipal Highway was discontinued niglit accidents 
increased 144 percent. Data for other localities bear out 
the fact that reduction in street and highway lighting is 
accompanied with an increase in night accidents and 
fatalities. 

In the June issue of Public Safety data for the first 
four months of 1941 give the following fatalities per 
100,000 population for the southeastern states: Virginia, 
28.2; North Carolina, 28.7; South Carolina, 34.7; 
Georgia, 24.8; Alabama, 22.1; Tennessee, 16.4; Missis- 
sippi, 20.5; and Florida, 47.4. 

Compared with the more thickly populated areas to 
the north these figures are high and especially so when 
based on road mileage. Are we to increase this awful toll 
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still further just to save a few kilowatt-hours or to impress 
the public with the need for being careful with the use 
of electricity? 


If it is so essential to save kilowatt-hours, no matter 
how small the percentage, then those in charge of ration- 
ing are urged to reduce street lighting only during the 
hours of normally low accident record. That can very 
readily be found by any city by a perusal of the accidents 
reported by the police officers. In general this will be 
found to lie in the period after 10 o’clock at night. 

It might also be well to locate the intersections and 
streets with the highest accident record and in those loca- 
tions permit no reduction of street lighting. 

In other words, reduction in street lighting can afford 
but a small saving in kilowatt hours but if it has to be 
done, then let it be done when and where it will cause 
the least increase in night driving accidents. 


Power Salesmen Can Bird Dog 
Subcontracting Shops 
WHILE OPM is looking for subcontracting plant capacity 


and for idle tools that can be put to work there is available 
a force of men who between them know pretty nearly the 
equipment and characteristics of every manufacturing 
plant in the country—the power salesmen. Not only do 
these men know the industries of large centers but of small 
towns, where there is a greater stability of labor. They 
know what the plants are capable of, how much load they 
can carry, how well they can do the work, what the other 
load is, how financed, how well maintained, etc. 

Then if OPM were to want a certain volume of parts 
production it could through these power salesmen find 
what it needed almost overnight—provided the men knew 
what was needed definitely. 

If this were merely another patriotic offer, OPM might 
well wonder just how thoroughly the job would be done. 
It also has, however, a measure of self-interest. These 
small plants that can take on subcontracts are employing 
but one shift and that perhaps in some cases without a 
full production load. Subcontracting work would fill the 
plant, perhaps add another shift, and thus improve the 
power load factor. 

Few people outside the utility industry seem to realize 
how important high load factor is today. If the same load 
or the same kilowatt-hours had to be carried without this 
improved load factor the result in the lower right hand 
corner would not be so good. 

There is also the incentive on the part of the salesman 
to help his customer. Small industries have little or no way 
of putting their cases before OPM. The power salesman 
can, if put to work, supply this link. 

In all, there are several thousand power salesmen. 
They can be reached quickly, martialled into a procure- 
ment arm of OPM, without leaving their own jobs. They 
will be eager to help. Just give these men something defi- 
nite to do. 

It’s a natural. 
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Fontana Reborn 


SO NOW they are going to build the 
Fontana Dam. Or at least as soon as 
they can rush an appropriation meas- 
ure through Congress. Why? Be- 
cause there’s a power shortage in the 
Southeast, and we must have more 
cheap power to make aluminum. So 
the TVA and the Aluminum Co. of 
America have reached an agreement, 
it is proudly announced by OPM, 
the details of which are kept secret 
from the public as this is written, and 
the dam is to be built. 

It’s a good idea. The dam ought to 
be built. In fact it ought to have been 
built long ago, and be in operation 
right now, able to supply needed 
power for aluminum production. 

Why isn’t it in operation now? 
Harold L. Ickes’ recent blast at the 
Aluminum Co., while not mentioning 
this particular source of hydro power, 
might be interpreted by any outsider 
not familiar with the history of the 
Fontana Dam negotiations as putting 
all the blame on the Aluminum Co. 
But that “secret” agreement between 
TVA and the Aluminum Co. ought to 
make interesting reading to any engi- 
neer or expert on the financing of 
hydro developments. 


Compare Terms 


The point will be to compare the 
terms, as now so belatedly drafted, 
with some of the original proposi- 
tions. 

For, curiously enough, it was feel- 
ing over this same Fontana Dam 
which was one of the earlier bits of 
trouble between Arthur E. Morgan, 
deposed chairman of the TVA, and 
David Lilienthal, whom he had 
picked, to his subsequent sorrow, to 
be a fellow commissioner in charge 
of that huge social project. 

When Arthur Morgan fired his 
public blast at Lilienthal and Har- 
court Morgan, the other commis- 
sioner, back in the Spring of 1939, 
one of his chief grievances was that 
they had taken control of all nego- 
tiations with private companies, in- 
cluding the Aluminum Co., out of his 
hands. Long before that, in fact 
shortly after he was put in charge of 
TVA by President Roosevelt, early 
in the first FDR administration, Ar- 
thur Morgan wanted to include the 
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By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on current 

happenings affecting the electrical in- 

dustry. His background and his location 

at Washington make his thoughts in- 

formative and interesting even though 
all may not agree with him 


Fontana Dam. But the site was pri- 
vately owned—had been acquired for 
the very purpose of constructing a 
dam. The object of the private own- 
ers, it is interesting to note, was to 
develop more cheap power for the 
production of aluminum! 

Mr. Ickes really should look into 
this phase of the situation before he 
lets down his guard so far next time 
in swinging at the private aluminum 
industry. 

Arthur related, in his 
charges against Lilienthal and Har- 
court Morgan, that he had reached 
an agreement under which TVA 
would construct the Fontana dam and 
operate it for the production of 
power. Of course there were a lot of 
words also about its being an integ- 
ral part of the whole system of con- 
trol of the Tennessee river, for navi- 
gation and flood control. But every- 
body knew that power was the main 
thing. 

That is, everybody but Lilienthal 
and Harcourt Morgan. They sus- 
pected Arthur of being a nut on flood 
control, and being a secret opponent 
of public power. In fact later they 
charged that he was just that. They 
made much of the fact that in the 
Ohio flood control system which he 
had constructed he had caused a plate 
to be put on one of the dams insisting 
that this particular reservoir must 
never be used for power purposes. 


Morgan 


Previous Agreement 


So Lilienthal and Harcourt Mor- 
gan called a meeting, and passed a 
resolution taking all control of such 
negotiations out of Chairman Mor- 
gan’s hands, and vesting them in the 
hands of Lilienthal. 

What about the agreement Arthur 
Morgan had already negotiated for 
the construction of Fontana Dam? 
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That was suspect. Out the window 
with it! And out the window it 
stayed, maybe until July, 1941, when 
it reappeared in the secret treaty 
between TVA and Aluminum, maybe 
forever. It will take a careful reading 
of that document, and comparison 
with the original Arthur Morgan 
agreement, to determine. It’s rather 
academic, anyhow. The point is con- 
struction of this Fontana Dam, now 
declared solemnly by OPM to be 
vital to national defense, was delayed 
by the action taken by Lilienthal and 
Harcourt Morgan. More important, 
had it not been for that action, the 
dam would now be in operation. 

It was alleged by Lilienthal, with 
Harcourt Morgan supporting, that 
the contract was too favorable to the 
Aluminum Co. in that it provided for 
the sale to the company of too much 
current. 

It sounds like Ickes refusing to let 
the Aluminum Co. have more power 
at Bonneville just before attacking it 
because there was not enough alumi- 
num being produced. 


A Recent Change 


But what a change has occurred 
recently. The Aluminum Co., as 
previously reported in these articles, 
is now getting five times as much 
power as its contract calls for—and 
at the same price. The writer does not 
claim to be an expert on electric 
rates. But there are people, including 
members of Congress, who have 
openly charged that this rate is low. 

Another interesting angle is that 
Arthur Morgan never doubted the 
Fontana Dam would be built. He 
jumped into personal negotiations 
with the site owners because he 
wanted it to be part of the TVA sys- 
tem. He didn’t know that Washington 
had no idea of permitting its con- 
struction as a private enterprise—that 
the New Deal would block this de- 
velopment, as the New Deal has 
blocked so many others, in the inter- 
est of spreading public power. 

When the history of this war is 
written, to paraphrase Mr. Ickes, 
some critics are going to have a 
Roman holiday about who is respon- 
sible for this power shortage in the 
Southeast. 
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Heavy Rains Ease Power 
Situation in Southeast 


Millions of kilowatt-hours added to hydro systems as reservoirs are 
refilled by drenching downpours — Utility officials see end of 
curtailment of power use near — Record drought broken 


Drenching rains that have broken the 
severe drought conditions throughout 
the Southeast have partially refilled 
shrunken hydro-electric reservoirs and 
eased the power crisis in the area. Re- 
ports show that the rainfall ranged up 
to nine inches and has added several 
millions of kilowatt-hours to power com- 
pany hydro systems. 

The rains have been general ranging 
through the Appalachian Mountains, 
Tennessee Valley, the Carolinas, Geor- 
gia and Alabama during the past week. 
Utility officials declare that the curtail- 
ment of power use by residential and 
commercial customers has been partially 
lifted and that industrial customers are 
now able to make great use of power. 


Fifty Million Kw.-Hrs. 


The Commonwealth & Southern Corp. 
operating companies in Georgia and 
Alabama have been greatly aided by 
the heavy rains. In North Georgia, where 
major hydro projects are located, the 
rainfall in the past week has approxi- 
mated between seven and eight inches 
and in North Alabama it has been be- 
tween five and seven inches. This has 
resulted in increasing the power ability 
of the run of river hydro plants some 
six million kilowatt-hours a day and 
will improve the storage reservoirs to 
the extent of about fifty million kilowatt- 
hours, 

It was stated that no power is being 
drawn out of the storage reservoirs. Use 
is being made of the river flow to oper- 
ate the hydro plants. It is expected 
that the rains have added sufficient water 
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to reservoirs to generate between one 
hundred and one hundred and fifty mil- 
lion kilowatt-hours of power. 

The C. & S. subsidiaries are going 
ahead with plans for the interconnect- 
ing lines with other power companies 
as advocated by the Federal Power Com- 


INTERCONNECTIONS—Above shows the 


July 5, p. 3). 


(1) Sanford (old plant) to Benson Springs to tiein with system. 


EWS OF THE WEER 


mission. Surveys are under way, bills of 
materials are being prepared and con- 
struction will be pushed as rapidly as 
possible. It was said that no time can 
be set for completion of these inter- 
connections due to the fact that it is 
difficult to secure the necessary mate- 
rials and supplies. 

The defense loads are requiring 
greater quantities of power in the area 
and in increasing amounts. With normal 
water «conditions, it was stated, there 
will be no difficulty in serving the mar- 
ket. Loads on the C. & S. southern sys- 
tem companies are up about 30 per cent 
over last year. 

Power companies in the Carolinas 
have been aided by the rains and it is 
anticipated that large blocks of power 





interconnections ordered by the Federal 
Power Commission to meet the power emergency in the Southeast. 


(Electrical World, 
(2) 


Albermarle to Baden, 100 kv. (3) New Orleans to Gulfport, 110 kv. (4) Waycross to 

Alma, 66 kv. (5) Jasper to Lake City, 66 kv. Florida Power reconstructs from Jasper 

to White Springs, Florida Power & Light builds new line from White Springs to Lake 

City. (6) Inglis to Jasper and rebuild Jasper to Tifton, 110 kv. (7) Quincey to 
Pinchard, 110 kv. 
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WINDOW DISPLAY—Narragansett Electric Co. featured its new 40,000-kw. General 


Electric turbo-generator set in a window display in its Providence, R. I., 


its significance to national defense. 


office to tell 


Installed in the Manchester Street station, the 


company points to an abundance of power for the state 


transmission 
for aluminum 


will be available for 
through other 
production. 

During the record-breaking drought 
all non-essential defense use of power 
was curtailed. Opinion is that with the 
rains there will be no necessity for 
power curtailment. However, caution is 
being exercised. Some officials saw a 
speedy end to the emergency declara- 
tion of the Federal Power Commission, 
under which the utilities have been op- 
erating. 


systems 


Slap at the South 


Chairman Walter R. McDonald of 
the Georgia Public Service Commission 
declared that the emergency declara- 
tion was “unwarranted” and “another 
slap at the South”, calculated to frighten 
away new industries, 

Gordon R. Clapp, TVA general man- 
ager, said that the week-end rains have 
brought a considerable measure of relief 
for they came just in time “to assure 
us that with the continued cooperation 
of the public in the power conservation 
program there will be no interruption of 
defense production.” He declared that 
the present determination by citizens 
of the Valley to conserve power must 
not be slackened, since water levels are 
still far below normal and defense needs 
are steadily increasing. 

It is a fortunate circumstance, Mr. 
Clapp said, that the gain in energy from 
this rain comes just in time to offset 
the effects of the loss resulting from the 
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unexpected shutdown of the Sheffield 
steam plant for emergency repairs. The 
60,000-kw. unit installed in 1918 in the 
Sheffield, Ala., plant failed and had to 
be shipped to the manufacturer for 
repairs, 

Preliminary estimates indicated that 
the rains so far in July have averaged 
about four inches over the Tennessee 
Valley above Chattanooga and are suf- 
ficient to just about fill the TVA main 
river reservoirs within the next week. 
The rainfall will also raise the level of 
Norris and Hiwassee lakes at least four 
feet and will add about 175,000,000 kw.- 
hrs. to the TVA system. 


Chattanooga to Ask 
TVA for Revenue Loss 


Reports from Chattanooga state that the 
Electric Power Board is to ask TVA to 
indemnify it for revenue losses to follow 
a power conservation program in thé in- 
terest of national defense. The board has 
presented to TVA its arguments for reim- 
bursement to offset losses resulting from 
the curb on power sales and had sug- 
gested that industries profiting from the 
reduced load in Chattanooga should pay 
a higher rate. 

Preliminary figures show a 25 percent 
reduction in power use in Chattanooga 
would cut $342,427 from net revenue of 
the board. 
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A Bouquet or roses for Brooklyn 
Borough Gas Co. came from the Pub- 
lic Service Commission in opinion as 
to the original cost of property and 
depreciation. Said the commission: “If 
all the utilities in the state of New 
York were to follow the example of 
Brooklyn Borough Gas Co. in this pro- 
ceeding, the accounting millennium 
would be upon us.” 


AMONG THE TEN BEST annual reports 
for 1940 selected by Ralph Gates, stock- 
holder relations consultant, was Port- 
land General Electric Co., the only 
electric utility receiving the rating. 


GrorciA Power is making it easier 
for customers to pay bills when offices 
are closed. On the front door of each 
office is a box for deposit of payments. 
Envelopes are supplied and if the cus- 
tomer does not have exact change, any 
overpayment is credited to next month’s 
bill. A receipt is mailed. 


Boston Epison has devoted its July 
issue of Edison News to the part the 
company is playing in national defense. 
A splendid job well done. The “Edi- 
torial Musings” says “the greatest need 
in America today is not more guns, 
more airplanes, more ships, more tanks, 
more electric power, but more toler- 
ance!” 


A MASS VACATION with pay for the 
week went to 850 of the 1,000 employees 
of the lighting division in Cleveland of 
Westinghouse when production was 
suspended temporarily while equipment 
was moved into four new buildings 
erected to speed national defense pro- 
duction. 


VISITORS ARE STILL VIEWING with won- 
der the electrical wonders of the “Ideal 
House’, first permanent, full-scale exhi- 
bition home attached to any art museum 
in America, opened a month ago by the 
Walker Art Center, Minneapolis. The 
electrical features of the house includes 
stylized lighting; certified adequate 
wiring; all-electric, step-saving kitchen; 
modern electric laundry; air condition- 
ing and other features. 


Two oOLp-TIMERS at General Electric 
were honored at a recent dinner by 
G-E’s Quarter Century Club in Schenec- 
tady and diamond-studded pins were 
awarded in recognition of 50 years of 
service. One was William R. Burrows, 
vice-president in charge of manufactur- 
ing; and Frederick P. Wilson, manager 
of the contract service department. 
More than 8,000 are club members. 
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Second Unit at Oswego 
Added Ahead of Schedule 


Central New York Power Corp. places 80,000-kw. turbo-generator on 
line 19 months and 20 days after contracts were placed — Station 
is now supplying 160,000 kw. to industrial centers 


With Congress debating the economic- 
ally questionable St. Lawrence seaway 
and power project, Central New York 
Power Corp. has turned into the Ni- 
agara Hudson Power System electricity 
from its second 80,000-kw. steam-elec- 
tric generating unit in the Oswego plant 
to add more power available to defense 
industries in the area. 

Nineteen months and twenty days 
after equipment contracts were placed 
with manufacturers this unit was put 
into service to feed more power to air- 
craft, aluminum and other defense in- 
dustries in the Buffalo and other areas 
served by the system. 


Station of 160,000 Kw. 


One of the most modern and efficient 
generating plants in the world, the Os- 
wego station will supply 160,000 kw. to 
the system’s pool of power to meet in- 
creasing demands of upstate New York’s 
industrial centers, where so many in- 
dustries are manufacturing materials 
and equipment basic to the national de- 
fense effort, declared Alfred H. Schoell- 
kopf, president of Niagara Hudson 
Power Corp. 

“Contracts for the huge boiler and 
hydrogen-cooled turbine of the second 
unit, which doubled the station’s previ- 
ous capacity, were placed in October, 
1939,” Mr. Schoellkopf stated. “Origin- 
ally scheduled for completion this fall, 
the output of the new unit was placed 
on the system lines May 26, several 
months ahead of schedule.” 

Contracts for the first Oswego unit 
were placed August 15, 1938, to supple- 
ment the system’s hydro-electric output 
with additional steam power to meet ex- 
pected increases in demand. The award 
of the general contract was announced 
in December, 1938, and 21 months later 
the first 80,000-kw. unit was placed in 
operation. Before this first unit went 
into service orders were placed for 
equipment of the second unit. 

The two turbines are the first 1,200- 
pound pressure-condensing units built 
in a single casing and are the largest 
built by General Electric Co. for the 
industry in several years. The boilers, 
built by Babcock & Wilcox, are as high 
as nine-story buildings and each sup- 
plies 850,000 pounds of high-pressure 
steam an hour. Their thermal efficiency 
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is 87 percent at maximum rating. 

Under full operation the unit can pro- 
duce a kilowatt-hour of electricity for 
each 0.85 pound of coal consumed. The 
boilers use pulverized coal at the rate 
of 68 tons an hour under full load. Coal 
is brought to the station by self-unload- 
ing boats of 3,500-ton capacity. 

Located near the geographical center 
of the Niagara Hudson System at the 
eastern edge of Lake Ontario, the Os- 
wego station stands where 214 years ago 
only marshy meadows stretched back 
from the harbor. 

Another source of power supply will 
be added to the system in the fall of 
1942 when the new 80,000-kw. steam- 
electric unit is completed at the 
Charles R. Huntley station of the Buf- 
falo Niagara Electric Corp. This addi- 
tion to the Buffalo plant will increase 
the capacity of the station to 545,000 


kw. 


Rural Line Program 


The Connecticut Public Utilities Com- 
mission is to move on a program of 
rural electrification as provided by pas- 
sage of 1941 legislation. It is proposed 


to bring rural lines into all rural com- 
munities where there is an average of 
two customers per mile and where cus- 
tomers agree to guarantee revenue of 
$13.50 a mile of extension per month. 
Utilities will be directed to extend lines 
in such areas. Another bill passed by 
the General Assembly calls for organi- 
zation of cooperatives to provide rural 
lines with federal aid. 


Would Install Power 
Units in Norfork Dam 


U. S. Army Engineers have recom- 
mended to Congress immediate authori- 
zation for electric power development 
of the Norfork Dam in Arkansas, now 
under construction as a flood control 
project. 

The dam has a hydroelectric gener- 
ating capacity potential of 120,000 kw. 
and the Engineers propose authoriza- 
tion of installation of 60,000 kw. as 
the dam is built, with installation of 
the remaining generation immediately 
thereafter. Original plans for the dam 
include penstocks for four 30,000 kw. 
generators. 

Additional cost of the project to 
install power is estimated at about 
$11,000,000. Upon completion, $13,- 
500,000 of the total cost would be 
charged to power, the rest to flood con- 
trol. As the project now stands, if 
power generation is authorized, it 
would be installed and operated by the 
Engineers, but it is likely that if the 
proposed Arkansas Valley Authority is 
created, at least the power marketing 
would be turned over to that agency. 





MORE POWER—Air view of the Oswego steam-electric generating station of Central 
New York Power Corp. where the second 80,000-kw. General Electric turbo-generator 
has been put into service to add more power to defense industries in the area 
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ANTI-SABOTAGE PATROL—Mobile patrol cars, equipped with two way radio are 

only one part of Commonwealth Edison’s comprehensive anti-sabotage system that 

guards Chicago’s electricity supply system. The guard force consists of 209 deputized 
men whose operations are controlled from a central headquarters 


Chicago Utility Has 
Anti-Sabotage Plan 


Two-way radio patrol cars manned by 
selected, trained guards are one phase 
of a comprehensive anti-sabotage system 
that has been established by Common- 
wealth Edison Co. to guard Chicago’s 
electricity supply system. In all, 209 
men are now engaged in patrol, watch 
service and other anti-sabotage activi- 
ties. All are deputized and the Chicago 
Police Department has not only acted 
in an advisory capacity in the establish- 
ment of the protective system but is 
cooperating with the company staff to 
make the plan effective. The Federal 
Bureau of Investigation is close to the 
picture too, especially in investigation 
operation. 


Radio Patrol Cars 


A substantial number of mobile radio 
patrol cars cruise the properties of the 
company 24 hours a day and are in con- 
stant short-wave contact with a centrally 
located anti-sabotage control office. 
Squad cars establish “beats” but itin- 
eraries are changed frequently so that 
appearance at a specific location at any 
given time cannot be anticipated. They 
are at all times close to the major elec- 
tric production, transmission and dis- 
tribution centers in the territories 
patrolled and can be brought to bear on 
any “trouble” spot within a very few 
minutes. 

Contact of the two-man radio cars 
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with the central office is conducted al- 
most entirely in code on a frequency 
substantially above the top range of 
most household receiving sets. 

Of prime importance to the speed with 
which mobile protective units can ar- 
rive at the scene of a suspected sabotage 
attempt is an ingenious alarm system, 
which for obvious reasons cannot be 
divulged, and its function is to warn the 
central office the instant any tampering 
occurs, Operators then broadcast in- 
structions to the squad nearest the 
location. Protective locks and other 
devices serve to prevent or delay the 
entrance of the until after 
the car arrives. 

The heavy wire fences surrounding 
generating stations are patrolled regu- 
larly as are the water fronts. Fences are 
illuminated by a curtain of light after 
nightfall. High-voltage switching struc- 
tures and other major outdoor installa- 
tions are also lighted. 

Negatives are confiscated from per- 
sons found taking pictures of generating 
station property and license numbers of 
suspicious looking automobiles and 
identifications of airplanes flying over 
the plants are recorded for subsequent 
investigation. 

Sixty-eight of the 209 anti-sabotage 
employees on the Edison payroll are 
licensed radio operators. All are sub- 
ject to rigid examinations and they also 
undergo an intensive training course 
embracing such subjects as theft and 
fire prevention, first aid, report writing, 
legal terminology, technique of arrest, 
search and self defense. 


trepasser 
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C. & S. Outlines Plan 
to Meet Utility Act 


The plan of Commonwealth & South- 
ern Corp. for the liquidation of the 
preferred stock by distribution in ex- 
change therefor the common shares of 
its five northern subsidiaries was filed 
with the SEC last year. 

The plan is designed to meet the 
integration requirement of the utility 
act and is conditioned on retention of 
the five southern subsidiaries. It must 
be approved by the SEC and the stock- 
holders before it can become effective. 

The corporation has outstanding 1,- 
500,000 shares of $6 cumulative pre- 
ferred stock on which there are dividend 
arrearages of $19.50 a share. It was 
stated that for the year ended May 31, 
the common shares of the operating 
companies to be distributed showed 
earnings of $8.0335 for each unit. For 
the year 1940 the combined earnings 
for the shares earned $7.73 and paid 
dividends of $5.53. 

Each share of C. & S. preferred stock 
would receive the following operating 
company common shares: 1 1/5 shares 
of the then outstanding 1,800,000 shares 
of Consumers Power Co.; 2/15 share of 
the then outstanding 200,000 shares of 
Central Illinois Light Co.; 4/15 share 
of the then outstanding 400,000 shares 
of Southern Indiana Gas & Electric 
Co.; 1/15 share of the then outstanding 
shares of Pennsylvania Power Co. 

In addition, C. & S. will cancel its 
holdings of $1,329,600 par value of the 
preferred stock of Ohio Edison Co., 
making a, capital contribution of this 
sum to that company. 

Justin R. Whiting, president of C. & 
S., stated that it is expected that the 
plan will result in disposing of the 
question of integration raised in a pro- 
ceeding now before the SEC. 


Reach Agreement to Build 
Fontana Hydro Project 


The TVA and Aluminum Co. of 
America have reached an agreement 
for the construction of the Fontana 
hydro project on the Little Tennessee 
River in North Carolina, according to 
William S. Knudsen, director general 
of OPM. 

In a letter to Chairman Truman, 
(Dem., Mo.) of the Senate defense in- 
vestigating committee, Mr. Knudsen 
stated that agreement had been reached 
for the construction of the project by 
TVA following a series of conferences. 
The agreement is subject to securing 
from Congress the necessary appropria- 


tions. The project will produce an esti- 
mated 100,000 kw. 
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Electric 


Abandons Hydro Projects 


Finds Federal Power Commission conditions in license for Pulga and 
Cresta developments too stringent — Would raise intolerable 


conflicts in jurisdiction — Plans new steam unit 


Because of conflicts of jurisdiction 
between federal and state agencies, the 
Pacific Gas & Electric Co. has decided 
to forego construction of the Pulga and 
Cresta plants on the Feather River and 
substitute instead approximately the 
same amount of hydroelectric capacity 
on the Pit River in California. In addi- 
tion plans have been announced for the 
installation of a 75,000-kw. steam unit 
in the company’s Midway Plant adja- 
cent to the Kern County oil fields in 
the lower San Joaquin Valley. 

Decision to reject the license for the 
Feather River plants, recently issued 
by the Federal Power Commission, was 
due to stringent provisions the commis- 
sion attached to the license, which the 
company believes would “raise intoler- 
able conflicts in jurisdiction between 
federal and state agencies.” 


Conditions too stringent 


The company’s official statement said 
that “efforts to obtain a modification 
of the decision have been unsuccessful 
and the company has advised the com- 
mission that it will be impossible to 
accept a federal license under the con- 
ditions imposed. These conditions are 
unusual and would make it impossible 
for the company to construct additional 
generating facilities, either steam or 
hydro, or to contract for additional 
power, with minor exceptions, without 
approval of the Federal Power Commis- 
sion, irrespective of whether or not such 
additions are subject to regulation 
under the Federal Water Power Act. 
Under the California Public Utilities 
Act, the company is required to provide 
all facilities reasonably necessary to 
serve the public, regardless of whether 
or not any public body directs the con- 
struction of additional facilities.” 

The license for the 80,000-kw. Cresta 
and 68,000-kw. Pulga plants had been 
denied, issued, rescinded and re-issued, 
all since late last year. As finally 
offered to the company the license would 
have required FPC permission for any 
new generating capacity whether ac- 
quired by construction, lease, purchase 
or contract. It also would have incor- 
porated already built units of the 
Feather River project into a major 
license that would have had a term of 
but 35 instead of 50 years. 

Equipment that has been ordered for 
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the Feather River plants will be trans- 
ferred to Pit River where the company 
already has two large stations operating. 
As originally laid out the Pit develop- 
ment contemplated five plants on the 
main stream. Not yet constructed are 
Plant No. 2, rated at 15,400 kw.; Plant 
No. 4, 46,500 kw. and Plant No. 5, 215,- 
000 kw. Just which of these will be 
built now has not yet been determined, 
but the aggregate capacity will approxi- 
mately equal that proposed for the 
Feather. 

The additional steam capacity at Mid- 
way on the southern end of the com- 
pany’s system has been under consid- 
eration for some time. It was deferred 
pending expiration of a purchase con- 
tract with the Southern California Edi- 
son Co., but has been re-instated to 
insure adequate defense power facili- 
ties. All of the proposed additions will 
be completed in 1943 and 1944. 

Keen regret was expressed by com- 
pany officials that it had been found 
impossible to proceed with construction 
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of the Feather River plants and the 
hope was expressed that some arrange- 
ment might be made in the future for 
their development. 


Possum Kingdom Dam 
Dedicated by REA 


Several thousand spectators from the 
surrounding area gathered near Min- 
eral Wells, Texas, on July 2 for the 
dedication of the Possum Kingdom Dam 
and hydro project. Officials of the 
Brazos River Transmission Electric Co- 
Operative participated in the event. 
Eight bands provided music for the 
occasion, 

Robert B. Craig, deputy administra- 
tor of the REA, who attended the cere- 
monies, announced that the 604 miles 
of transmission lines, which will link 
Possum Kingdom power with 13 REA 
cooperatives, also will serve national 
defense projects. 

Other speakers included Dr. A. G. 


Scott, director of the Brazos River 
Reclamation District; Congressmen 


W. R. Poage and Ed Gosset and C. O. 
Falkenwald, Arthur Gerth and Leslie 
Roenick of the REA Washington staff 
also were participants. 

A 100-kw. mobile power unit, pur- 
chased by REA cooperatives in Texas 
for emergency use, was in operation 
during the ceremonies. 


REA Photo 
DEDICATION—REA Deputy Administrator Robert B. Craig speaking at the dedication 


of the Possum Kingdom Dam, Brazos County, Texas, on July 2. Power from the hydro 
project will serve 13 REA-financed cooperative systems. 
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Lighting Men Talk ‘ 
“Vision in Defense” 


A general increase in production of 
at least 2 percent would follow nation- 
wide application of proper industrial 
lighting—six times the recent produc- 
tion loss from strikes and more than 
675,000,000 man-hours per year, ac- 
cording to H. L. Logan, Holophane Co. 

Speaking last week at the “Vision in 
Defense” forum featuring the final ses- 
sions of the 44th annual congress of the 
American Optometric Association in At- 
lantic City, Mr. Logan recommended a 
lighting umpire, “who would have the 
duty of setting up effective specifica- 
tions for all phases of the defense 
activity and of securing reasonable 
compliance with them.” 

A recent investigation of some 2,500 
industrial plants showed an average il- 
lumination level for them of less than 
three foot-candles, Mr. Logan disclosed. 

In addition to stepped-up production 
rates, proper lighting would also result 
in reduction of errors, spoilage and 
accidents to the personnel, Mr. Logan 
pointed out. Test in 1,500 industriai 
plants in Great Britain showed that 
errors could be reduced exactly 50 per- 
cent by proper lighting, he reported. In 
many cases, he continued, the saving in 
compensation payments through reduc- 
tion in accidents has been lowered up 
to 85 percent. 

Terming defective eyesight “a na- 
tional bottleneck which is depriving the 
country of 25 percent of its eligible 
soldiers and threatening to create a 
nation of spectacled men,” Samuel G. 
Hibben (Westinghouse) said that al- 
most 50 percent of the nation’s popula- 
tion suffers from astigmatism and other 
visual defects. This condition, he added, 
is largely due to inadequate lighting in 
homes, schools and industries. 

The relation of visibility to ease of 
seeing was discussed by Matthew 
Luckiesh and Frank K. Moss (General 
Electric), who also reported the results 
of their considerable research on the 
rate of involuntary blinking as a 
criterion of the ease of seeing. 


Named to OPM Group 


Stewart N. Clarkson, executive secre- 
tary of the National Industrial Service 
Association, Inc., has been appointed to 
the electrical advisory committee of 


OPM. 


Restricts Energy Supply 


Federal 
again moved to safeguard continuous 
power supply for aluminum production 


Power Commission has 
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by ordering the Carolina Aluminum 
Co. to cease drawing down water from 
reservoirs and reduce its contract de- 
liveries of electric energy to the Duke 
Power Co. to not to exceed 1,600,000 
kw.-hr. per week. The order was is- 
sued under authority granted by emer- 
gency provisions of the Federal Power 
Act and is the commission’s first order 
establishing power priorities. 


Appeals SEC Ruling 
American Gas & Electric Co. filed 


action this week in the District Court 
of Appeals for the District of Columbia 
seeking reversal of a decision of the SEC 
declaring the company a subsidiary of 
Electric Bond & Share Co. 


Signs with Labor Union 


Long Island Lighting Co. and its sub- 
sidiaries have signed contracts with the 
International Brotherhood of Electrical 
Workers covering approximately 1,000 
operating and construction employees. 


MEETINGS 


International Association of Electrical Inspectors 
—Southwestern section, Hotel DeAnza, San Jose, 
Calif., August 25-27. H.L. Gerber, secretary, 
Room 205, City Hall, San Francisco, Calif., 
northwestern section, Winthrop Hotel, Tacoma, 
Wash., September 2-5. F. D. Weber, secretary, 
P. O. Box 70, Portland, Ore.; western section 
Hotel St. Paul, St. Paul, Minn., September 8-10. 
F. H. Moore, secretary, 320 N. Meridian St. 
Indianapolis, Ind.; eastern section, Mayflower 
Hotel, Washington, D. C., September 22-24. 
F. N. M. Squires, secretary, 85 John St., New 
York, N. Y.; southern section, McAllister Hote! 
Miami, Fla., September 29-October |. Joseph 
Whitner, secretary, P. O. Box 1743, Atlanta, Ga. 


American Institute of Electrical Engineers—Pacific 
Coast convention, Yellowstone National Park, 
August 27-29. H. H. Henline, national secre- 
tary, 29 West 39th St., New York, N. Y 


Pennsylvania Electric 
vention, Bedford Springs Hotel, 
Springs, Pa., September 3-5. A. 65. 
managing director, State Street Bldg., 
risburg, Pa. 


Maryland Utilities Association—Annual conven- 
tion, Ocean City, Md., Seretember 5-6 (tenta- 
tive). W. Cook, secretary, Potomac Edison Co. 
Bldg., Frederick, Md. 


Rocky Mountain Electrical 
vention, Stanley Hotel, Estes Park, Colorado, 
September |1-13. George E. Lewis, manager, 
Gas and Electric Bldg., Denver, Colo. 


Wisconsin Utilities Association—Accounting sec- 
tion, electric, gas and transportation, Law- 
sonia Hotel, Green Lake, Wis., September 
12-13; electric section, Hotel Schroeder, Mil- 
waukee, October 13-14. A. F. Herwig, exec- 
utive secretary, Room 502 Brumder Bldg., 135 
West Wells St., Milwaukee, Wis. 


Illuminating Engineering Society — Annual con- 
vention, Atlanta-Biltmore Hotel, Atlanta, Ga., 
September 22-25. Frank G. Horton, executive 
secretary, 51 Madison Av., New York, N. Y. 


Association of Iron and Steel Engineers—Annuai 
convention, Cleveland Public Auditorium, 
Cleveland, Ohio, September 23-26. Brent Wiley, 
managing director, Empire Bldg., Pittsburgh, 
Pa. 


Association—Annual con- 
Bedford 
Millar, 


Har- 


League—Annual con- 


Indiana Electric Association—Annual fall meet- 
ing, French Lick Springs Hotel, French Lick, 
Ind., September 24-26. R. E. Blossom, secre- 
tary, 1414 Circle Tower, Indianapolis, Ind. 
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A.S.T.M. Holds Annual 
Meeting in Chicago 


Increasing amounts of hot reduction 
by forging remarkably improves any 
existing structural heterogeneity in car- 
bon-molybdenum steel, R. W. Emerson 
told the recent annual meeting of the 
American Society for Testing Material 
in Chicago. Pieces which are so shaped 
as to further working can be improved 
by thorough heat treatment. 

Field tests of galvanized wire and wire 
products for four years at eleven loca- 
tions (900 specimens) were reported 
and tentative conclusions drawn that 
protection increases with increase in 
weight of coating and rate of loss of 
coating as well as loss of base metal are 
both more rapid on small diameter 
wires, 

Two new tentative standard tests were 
proposed, for expansion of copper and 
copper alloy tubing and for mercurous 
nitrate test for these metals. The latter 
is an accelerated corrosion test for 
stresses which might bring about fail- 
ure in service or in storage. 

W. C. Geer and W. Burton Westcott 
described a method for testing adhesive 
tapes and also a unique rolling machine 
and tape cutter. 

Discussion of the sampling of steam 
and boiler water from the angle of 
contamination by the sampling equip- 
ment brought forth the need for careful 
choice of the material of construction 
in the sampling devices. Stainless steel, 
copper and nickel and their alloys were 
stated to have definite fields of useful- 
ness in the sampling equipment. 


Kill State Board Bill 


House of Representatives of the Mis. 
souri General Assembly has killed a 
proposal which would add members of 
the Public Service Commission to the 
state’s list of elective officers instead 
of allowing them to be appointed by 
the governor. 


Settle Manitowoc Dispute 


An agreement has been reached at a 
conference between the Public Utilities 
Commission and the finance committee 
of the Manitowoc, Wis., City Council 
under which the utility will pay $60,000 
to the municipality, in monthly pay- 
ments, covering the city’s return on its 
investment in the electric utility. The 
$60,000 represents the city’s return on 
the 1940 earnings of the plant, which 
has been a matter of controversy be- 
tween the commission and the aldermen. 
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Power Output Dips 
in Holiday Week 


Preliminary estimates of electric 
power production for the holiday week 
ended July 5 totaled 2,870,000,000 kw.- 
hrs., a gain of 18.3 per cent over the 
same week last year, according to the 
Edison Electric Institute. 

Output was off approximately 8 per 
cent from the preceding week of last 
year, about the same percentage as was 
recorded for the 1940 week. 

While no percent changes were fig- 
ured for the different major geographic 
divisions, indications were that power 
production was maintained at a rela- 
tively high level in all sections of the 
country and remained well above last 
year. The heavy rains in the Southeast 


Weekly Output, Millions Kw.-Hr. 


194) 1940 1939 
July 5 2,870%* July 6 2,425 July 8 2,145 
June 28 3,121 June 29 2,660 July | 2,396 
June 21 3,054 June 22 2.654 June 24 2,362 
June 14 3,066* June 15 2,665 June I7 2,340 
June 7 3,042 June 8 2,599 June 10 2,329 
May 31 2,924* June | 2,478 June 3 2,186 
May 24 3.012 May 25 2,589 May 27 2,278 
May |7 2,983 May 1/8 2,550 May 20 2,235 
May 10 2,975 May I! 2,516 May 13 2,239 
May 3 2,915 May 4 2,504 May 6 2,225 
Apr. 26 2,926 Apr. 27 2,499 Apr. 29 2,244 


Per Cent Change from Previous Week 








Week Ending 

July 5 June 28 June 2! 

New England +24.5 +-22.0 
Mid Atlantic +18.4 +-16.4 
Central Industrial +24.0 +-19.7 
West Central . +16.7 +11.9 
Southern States +16.0 +14.8 
Rocky Mountain . + 9.2 + 8.4 
Pacific Coast + 2.6 + 4.0 
Total United States +18.3%* -+17.3 +-15.2 


*Revised. 
**Preliminary. 


Billions of Kw-ftr. 


2.0 


last week broke the record-breaking 
drought and hydro stations are now tak- 





so -2 = = oR SG 


ing on full loads from run-of-river flow. 
Detense loads are showing further rise. 





New Aluminum Plants 
to Need More Power 


Locations of eight more aluminum 
plants to produce a total of 600,000,000 
pounds of metal annually have been 
announced by OPM on the basis of a 
joint port from its power chief, J. A. 
Krug. and Federal Power Commission 
Chairman Olds, outlining both immedi- 
ate and long-range power supplies to 
handle the load. 

Construction of the plants is planned 
to be started at once, with Defense 
Plant Corp., an RFC subsidiary, pro- 
viding the funds. Private companies will 
operate the plants and have an option 
to purchase them after the war; OPM’s 
announcement said locations were se- 
lected with a view to post-war economic 
practicability. 

Decision to have DPC financing in- 
stead of outright Government ownership 
was a defeat for Secretary Ickes, who 
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wanted the additional capacity set up 
for Government “yardstick” operation 
in the post-war period. 

Two plants, one to produce 85 million 
pounds and the other 55 million pounds 
will be built in Oregon and Washington 
to use energy from Grand Coulee. 

Two more plants will be located in 
Upper New York State, to produce 100 
and 50 million pounds respectively. The 
smaller plant will get power partly from 
increased imports from Canada and 
partly from emergency interconnections 
to be ordered by the Federal Power 
Commission. Energy for the larger unit 
will be made available through inter- 
connections. Ultimate permanent power 
for both these plants is planned to be 
obtained from the St. Lawrence de- 
velopment. 

Plants to turn out 100 million pounds 
each are to be constructed in Arkansas 
and Alabama. Immediate power sources 
will be emergency interconnections in 
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both cases, with ultimate permanent 
power in Arkansas planned from natural 
gas-fired steam stations and in Alabama 
from expansion of TVA. Seventy mil- 
lion pounds of capacity will be located 
in California to use Los Angeles and 
Southern California Edison Co. energy 
now and Colorado River hydro genera- 
tion when it is available. Interconnec- 
tion of private and public (Santee- 
Cooper) systems in the Carolinas will 
provide for 40 million pounds of capac- 
ity in North Carolina; ultimate power 
is scheduled from hydro sites not yet 
developed. 

With aluminum disposed of — tem- 
porarily at least—the similar job of 
finding or creating power pools for the 
desired defense expansion of magnesium 
was undertaken. 

OPM wants a 400,000,000-pound ca- 
pacity by the end of 1942, which com- 
pares to the 70-odd million now built 
or building. 
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Light and Power Securities Advance 


PRICE TRENDS OF 
3 eng lemme ns Ske 4 
SECURITIES 


Common Stocks 
SaSRSaSSSRaSSSASSE 


1933 1934 1935 1936 1937 1938 1939 1940 J FMAM July Aug, SeptOct. Nov. Dec. 
1941 


Following the general market trend, prices of electric light and power securities moved 


upward during the past week. 


“Electrical World” 


stock index advanced from 23.7 


last week to 24.1 this week and the bond index from 105.9 to 106.0 


Hartford Electric 
Files Debentures 


Hartford Electric Light Co. has filed 
with the SEC a registration statement 
for $4,200,000 of thirty-year 314 per 
cent debentures. The debentures will be 
offered initially to company’s stock- 
holders, Securities not subscribed later 
may be offered at public or private 
sales. 

Each stockholder is to be given free 
a warrant representing the right to pur- 
chase one-twentieth of a debenture in 
the principal amount of $100 for each 
share of common stock held on July 15. 

Proceeds are to be applied to the in- 
stallation of new generating equipment 
at the company’s South Meadow steam 
plant at Hartford, Conn. 


Cities Service Dividend 


W. Alton Jones, president of the Cities 
Service Co., announced that the direc- 
tors had declared a dividend of $3 a 
share on the outstanding 6 per cent 
preferred stock, payable on August |] to 
holders of record of July 15. The dec- 
laration was the first by Cities Service 
in nine years, or since June, 1932. 


Portland Utility Gets 
Extension from Court 


Federal Judge James Alger Fee has 
ordered an extension until July 17 of 
the restraining order which has pre- 
vented any change in the status of a 
$4,786,000 debt claimed against the 
Portland General Electric Co. by the 
Chase National Bank of New York and 
the Harris Trust & Savings Bank of 
Chicago. 

Rival attorneys agreed to the exten- 
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sion by stipulation after the Chase Na- 
tional Bank had been given until July 
17 to file a reply in its suit to foreclose 
the mortgage covering the indebtedness. 
The restraining order, which had been 
previously extended, was due to expire 
June 26. 


Permit Pacific Gas Plan 


California Railroad Commission has 
authorized the proposed over the 
counter sale of 400,000 shares of Pa- 
cific Gas & Electric 5 per cent $25 par 
preferred stock. 


Utilities Plan Merger 
Danbury & Bethel Gas & Electric 


Light Co., a subsidiary of Cities Serv- 
ice Power & Light Co., is negotiating 
the purchase of the Litchfield Electric 
Light & Power Co., an affiliate of the 
Associated Gas & Electric Corp. The 
two companies are to be merged and 
control ultimately sold to the public 
by Cities Service Power & Light. 


SEC Permits Financing 


SEC has approved the application of 
the Federal Light & Traction Co. and 
its subsidiaries, the Albuquerque Gas 
& Electric Co., Deming Ice & Electric 
Co., Las Vegas Light & Power Co., New 
Mexico Power Co. and the Tucson Gas, 
Electric Light & Power Co., for the sale 
of $9,025,000 of first mortgage bonds 
and 157,165 shares of stock by the sub- 
sidiaries. The purpose of the issue is to 
redeem bonds, notes, open accounts and 
preferred stocks held by the holding 
company. 
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Utility Markets 
Preferred Stock 


In its second effort to sell in com- 
petitive bidding 120,000 shares of its 
preferred stock, the New York State 
Electric & Gas Corp. received two bids 
from syndicates and awarded the issue 
to a group headed by the First Boston 
Corp. and Glore, Forgan & Co. on a 
money-cost basis of 5.057 per cent. 

The syndicate then offered formally 
to the public the new issue at 103% 
a share and accrued dividends from 
June 1, giving a yield of about 4.93 
per cent. 

From the proceeds of this financing 
the corporation’s entire outstanding 
54% per cent preferred stock of $6,- 
000,000 par value is to be refunded 
and $6,000,000 of new funds is to be 
provided for deposit with the trustee 
for possible withdrawals against prop- 
erty additions or for bond retirement. 


Announce Private Sale 


Coast Counties Gas & Electric Co. 
has announced the private sale of $3,- 
501.000 of new first mortgage bonds, 
314 per cent series, due 1971, at 104°4 
per cent. Present outstanding first 
mortgage 4 per cent bonds, series B, 
due 1965, have been called for redemp- 
tion September 1. 


Auction of Shares Set 


New York Trust Co., as trustee for the 
National Public Service Corp.’s 5 per- 
cent debentures due in 1978, postponed 
until September 9 the sale at public 
auction of 712.411 shares of Jersey Cen- 
tral Power & Light Co. common stock, 
the sole collateral behind the deben- 
tures. 


Utility Reports 


Net Income 
194 


1941 
$3,468,224 $3,716,667 
4,736,065 


5,476,036 
11,240,499 12,339,299 
6,840,012 


6,161,929 
2,167,619 


2,900,927 

4.928.153 4.498.757 
3,026, 107 
1,639,052 
051.449 
1'491, 100 
3.811.255 
2'514,481 
4,928,153 
8,348, 136 
4,015,990 
4,333,497 
1:214,250 


*Twelve months ended May 31. 
tTwelve months ended March 31. 


*Alabama Power 
tAmerican & Foreign Pwr. 

ee. Ser ; 
*American Power & Light 

— eee ; 
*Cons. Gas Elec. Lt. & 

Pwr. of Balti. and sub.. 
*Florida Power & Light.... 
*Georgia Power 
*Houston Ltg. & Power... 
*Kansas Gas & Electric... 
*Louisiana Power & Light. 
*Minnesota Power & Light. 
*Montana Power and subs. 
*New Orleans Pub. Serv.. 
*Georgia Power 
*Pennsylvania Pwr. & Lt... 
*Potomac Electric Pwr.... 
*Ohio Edison 


*Texas Electric Service.... 1,580,920 
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LIGHTER WEIGHT AND SMALLER SIZE are advantages of the 
Spirakore transformer that were made possible by the ingenious 
Spirakore design and the use of cold-rolled, high-permeability, 
silicon core steel. For example, in the 15-kva 2400-volt rating, 
the Spirakore transformer weighs only 390 pounds. Compared 
with the 505 pounds of the superseded design, this is a weight 
reduction of 23 per cent. 


Other improvements resulting from the Spirakore development 
include a simpler, stronger interior construction, lower exciting 
currents, and improved impulse and thermal characteristics. 


Specify Spirakore transformers— : : . , : 
deituphahed Vepe ME: Aovaiaiihe Together, they make Spirakore your best buy in distribution 


in many ratings up to 500 kva transformers. General Electric Company, Schenectady, N. Y. 
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PERATING PRACTICES 


Transmission Tower 
Tracked Into Place 


By CLAYTON M. ALLEN 


Assistant Mechanical Engineer 
Los Angeles Bureau of Power & Light 

Many unusual conditions — sur- 
rounded the recent moving by the 
Los Angeles Bureau of Power & 
Light, of a right-angle tower, carry- 
ing two 110,000-volt circuits of 500,- 
000-cir.mil copper cable and a 3-in. 
steel ground wire. 

The 


original reinforced-concrete 


fa 
= .e- 


- 


fe - . 
XOXO See 
© re ee - 


7 


a SS 


ess 


tower footings, constructed in 1926, 
consisted of a reinforced concrete 
box set on four 36-in. diameter rein- 
forced concrete 84-ft. columns which 
were built in wells drilled with the 
customary well rig. A small section 
of the Los Angeles river channel at 
this point carried the run-off water 
during floods. Reconstruction work 
by army engineers necessitated mov- 
ing the tower. 

It was necessary to drill three new 
wells for columns, reconstruct a new. 
concrete box-like structure, and move 


AY 


Per anes 
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“TRACK” scheme aids moving of transmission tower 


(a) Showing original positions of tower. 


Here moving has already started, tower being 
about one-third of the distance to its new foundation. (b) New and old foundations. 


New 


foundation has solid sides, with openings for anchor rods to tie sheet-steel piling incidental 
to banking river for flood control. As moving progressed the diagonal stay-bracing on the 
middle rail beam for the far leg was removed and installed at the rear of the tower leg. 
(c) Detail of '/2-in. steel rollers, track, and shoe on tower. 
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the tower onto this new foundation. 
about 22 ft. away from its original 
position. 

Temporary guy cables were in- 
stalled on the basket of the tower. 
anchoring it across and down the 
river to relieve the strain from one 
leg of the tower so that the concrete 
box around that leg could be cut 
away and the new box foundation 
constructed, using this old column 
and three new ones. 

With the new foundation in place. 
reinforcing I-beams were installed on 
the tower near its base, to hold the 
structure rigid during moving. Four 
24x7-in. I-beams were installed on 
the foundations for moving tracks. 
Four 14x15-in. I-beam shoes, 18 in. 
long, were attached to the tower legs 
and the supporting structure. With all 
moving track beams rigidly cross- 
braced, the lower tower members 
were removed and replaced with tem- 
porary bracing to facilitate moving 
operations. 

The line was cleared one midnight. 
conductors were disconnected one 
by one, and the back guys were re- 
leased in a pre-determined sequence 
until all were removed, only the 
necessary moving guys remaining. 
Splices between the tower legs and 
stubs were then removed. 

By using hydraulic jacks, the 30- 
ton tower was raised so that 14-in. 
steel rollers, 8 in. long between 
flanged ends, could be placed between 
the four moving shoes and the four 
I-beam tracks. 

At 3 p.m. the following afternoon, 
the moving operation began. Actual 
moving, by means of a double-drum, 
gasoline-driven hoist, took 14 hr. As 
soon as about half the bolts in tower- 
leg-to-stub connections were replaced 
and all diagonal braces replaced, line 
12, 
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HANGING a General Electric fuse cutout is a 
matter of minutes—just hook a different door 


on the housing. 


Suppose you’ve already installed G-E single-element 
cutouts and want to convert them to reclosing cutouts 
to reduce outages. All you do is send your linemen 
out to swap doors. The reclosing door contains 
the complete mechanism. And with the new G-E 


jumper stick, the change-over takes only a minute. 


Do the same to convert to disconnects. Just change 


doors. You get a mew kind of disconnect, too, with a 


flexible, can’t-be-lost blade, an indicating feature for 


a 








easy spotting, and an isolating feature for greater 
safety. 


Here’s still more flexibility. All three doors (single- 
element, reclosing, and disconnect) will fit the 
housings of both the 5-kv and the 7.5-kv cutouts. 
This 5-item combination, in the 50-amp rating, 
will fill 80 per cent of all distribution cutout require- 
ments. (And there’s a similar 2-housing 3-door 
combination in the 100-amp rating to take care of 
the other 20 per cent.) Two housings. Three doors. 
All interchangeable. And both the complete cutouts 
and the separate doors are stocked for prompt de- 
liveries. We say “It can’t be beat!” 


Write ‘or Bulletin GEA-3448. General Electric, Schenectady, N. Y. 
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SEMI-AUTOMATIC DEVICE built 
batteries without attendance 


crews started replacing conductors 
and ground wire, in pre-determined 
sequence. 

The line was restored to service 
at 1:30 a.m. the following day—25} 
hr. after clearance. All work was 
under direct supervision of James F. 
Moran, general construction superin- 
tendent, assisted by James A. Joyce. 
chief transmission line patrolman. 


Voltmeter Device For 
Recycling Batteries 


\ portable, semi-automatic device 
built around a conventional contact- 
making voltmeter is used to “cycle” 
station storage batteries on the Ne- 
braska Power Company system. Bat- 
tery maintenance practice is to check 
voltage at the end of charge and 


immediately “cycle” batteries that 


around contact-making voltmeter 


Pa Contact making 
vo/trneter arrnature 


- Plunger — (To start discharge 
5 push up by hand) 


Station battery 
iaalaafaalla} 


| 
1 ee Voltmeter 
potential coil 


‘ 
‘Resistor tapped to trip coil at 36, 45, 97% or 
108 volts, depending on number of battery cells 


recycles station 


did not completely recover full volt- 
age—i.e., discharge the battery and 
repeat the charge. 

This device can be inserted in the 
charging circuit of battery to be 
cycled and it will run the battery 
down to minimum voltage (13 volts 
per cell) and then automatically con- 
nect it to the charger—without at- 
tendance. When the charge is com- 
plete the device must be removed by 
an attendant; it will not disconnect 
itself at the end of the charge period. 

With the device connected (by 
polarized plugs) in the battery cir- 
cuit, as shown, the operator trips the 
armature of the contact-making volt- 
meter to close the discharge contacts. 
With discharge contacts closed, the 
potential coil of the voltmeter is sealed 
in and holds the armature in the dis- 
charge position until voltage drops to 

$ volts per cell. The potential coil 
releases the armature at this voltage, 


which then closes the charge contacts. 
breaking the coil seal in circuit and 
connecting the battery directly to the 
charger. Battery remains on charge 
until removed. 

In the event the battery is called 
on to operate a breaker trip or closing 
circuit while being discharged the 
drain will pull down voltage, trip in 
the charger and the battery and 
charger will provide voltage for oper- 
ating the breaker. 

To provide a means of adjusting 
the voltage at which the coil seal-in 
circuit will break a tapped resistor is 
used in series with the voltmeter coil 
which can be set to release at 36, 45. 
97.5 or 108 volts, depending on 


whether the battery has 24, 30, 65 or 
72 cells. 


Operations Data for 
Capacitor Installations 


By H. B. MUNROE 


Engineering Department, Danbury & Bethel Gas 
& Electric Light Company, Danbury, Conn. 


Tests and calculations made on two 
recent capacitor installations on feed- 
ers of the Danbury & Bethel Gas & 
Electric Light Company, Danbury. 
Conn., indicate a return of 71 per cent 
on an investment in 270 kva. on an 
industrial feeder (feeder No. 1) and 
of 59 per cent on the second installa- 
tion of 135 kva. No unusual operat- 
ing problems have arisen in the period 
the capacitors have been in use. The 
table below gives performance data. 


Performance Data for Capacitor Installations on Two Utility Feeders 


Feeder No. 1 


kK w. Load 


Peak day maximum 808 
Average day maximum 502 
Minimum. . 66 
Kw.-Hr. Output 
Peak day 
Average day 
Reactive Kva. 


.900 
, 286 


0 Ckva. 270 Ckva. 


Feeder No. 2 


0 Ckva. 135 Ckva., 

800 | 
4198 350 339 | 
66 $9 $5 


9,840 


6.250 Energy Losses 


Customers’s voltage. 
Feeder capacity, kw. . ; 
Substation capacity, kva... 


Feeder No. 1 
270 Ckva. 


Feeder No. 2 
135 Ckva. 


Improvements Effected 


+0.: 
+147 
+181 


Average monthly demand, kw. . ‘ —6 
Average daily kw.-hr......... —36 
Reduction in daily running time of synchronous 
condenser (hours) aa a's ee 


Peak day - 


maximum Tol 491 
Average day 515 


— maximum 245 270 

minimum 132 1138 158 
Rkva.-Hr. Output 

Average day. . 
Total Kva. 

Peak day — maximum ,110 937 : 

Average day — maximum 713 570 142 

minimum 148 151 182 

Kva.-Hr. Output 

Average day..... ,195 7,467 
Power Factor 

Peak day — at peak load 728 0.853 

Average day — maximum 816 0.983 
minimum 141 30.437 
average 683 0.836 
at peak.. 683 0.850 


622 Annual Savings from 


23,617 5,120 


Reduced operation of synchronous condenser. 
Reduced energy charge..... 374 
Reduced demand charge. . Fit eratc patent 167 
Increased feeder capacity-carrying charges ‘ 
Increased customer's voltage ae ra ‘ 
676 

Cost of installation Soe. ; 1,145 
Per cent return on investment... ; 59 


$135 


900 


965 
906 
922 


929 


1 Current leading. 

2 Total of both leading and lagging; 
lagging. 

3 Leading. 

4 No immediate benefit. 


net output 142 rkva.-hr., current 
Send-Out Voltage 


Maximum 130.4 
Minimum 132.4 


128.6 37 134 
2: 120 
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It Picked Up the Load! 


ERE’S the report of an experience with Type SS 

aerial cable which again proves its ability to 
support service under snow, sleet, or high wind. 
Even when down with trees or poles across it as 
shown in the pictures! 


ened 


a 









THE REPORT 


(Digested c 
ti 0 @ Power ompany's Own accon nt.) 
rom th count, 
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aoe we had aerial line troubl 

weighted trees and limb 
large tree crashed, takin 
three-phase aerial wire , 
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Type SS makes possible these important advantages: 


Long spans or use of short poles—or both. 


Freedom from short circuits if in contact with trees or wires— 
thus there’s little danger of shock or injury. 


Practically no tree trimming necessary—therefore right of 
way is easier to obtain. The cable presents a better 
appearance than messenger-wire cable. 


These and other advantages make Type SS the 
most economical choice for many types of urban, 
suburban, and rural circuits. 


For power circuits. The two-conductor type serves 
single-phase circuits, with one side grounded, from 
4000 to 15,000 volts. The four-conductor type is for 
three-phase, four-wire circuits, up to 5000 volts. 
The insulation is No. 1799 varnished cambric. A 
ground conductor is in the outer covering. 


For control circuiis. The multiple-conductor type 
is for telephone, supervisory, or other control cir- 
cuits, of 300-volt rating, from 4 to 10 conductors. 
Thinwol, a General Electric compound of 85 per 
cent new rubber, is the insulation. The armor is used 
only for support and mechanical protection. 


Have you seen our new Type SS bulletin? The num- 


ber is GEA-2408A. Get a copy from the nearest G-E Gegues: 1: Petes 

office. General Electric, Schenectady, N. Y. A (East) 9 170,000 

B (Middle West) 11 56,500. 
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ACCEPTANCE 


Following is a summary of the 
orders placed by three representa- 
tive power companies during the 
period 1936-40. 


Company Number of Repeat Total Feet 
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HEN you need 


(ZL AP 


LIGHT OFF THE SHELF 


these 
days, you want itina hurry. 


switchgear 


So we’ve made it almost as 
easy to get as picking your 
favorite coffee off the mar- 
ket shelf. Shipping time 
for standard low-capacity 
Type MI-9 metal-clad 
equipments up to 2300 
volts, for protection of incoming lines and feeder 
circuits, has been reduced from several months to 
4 weeks. 


And they are delivered in a “‘package,”’ all ready 
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for you to roll into place and connect the cables. 


Again General Electric takes the lead. Only last 
year we reduced prices 25 per cent on these small 
and medium-sized equipments. Now, as a contribu- 
tion to America’s big job of getting more defense 
plants ready for production in a hurry, we have 


speeded up delivery 300 per cent. 


Get your switchgear when you need it, this new, 
easy way. We have sub-assemblies ready and 
waiting for final assembly, co-ordination, testing, 
and packing. Just place your order with your G-E 
representative and we’ll do the rest. General Elec- 


tric, Schenectady, N. Y. 
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Adjustable-Blade 
Turbine Test Proved 


Field tests for power and efficiency 
were recently made for two 10,000- 
hp. adjustable-blade type propeller 
turbines installed at the Austin Dam 
plant of the Lower Colorado River 
Authority, Austin, Tex. On these tur- 
bines the movement of the angular 
position of the runner blades to suit 


100 
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COMPARISON of field and model test per- 
formance of a 10,000-hp. adjustable-blade 
turbine, 61 ft. net head, 200 r.p.m., 102-in. 
diameter 16%-in. 
12-ft. head 


runner and a model, 


the load is entirely automatic. The 
control scheme was developed by the 
engineers of Newport News Shipbuild- 
ing & Dry Dock Co. 

Results of the test on unit No. 2 are 
shown in the accompanying illustra- 
tion. Maximum efficiency obtained 
was 93 percent at approximately 
9,000 hp. Efficiency is above 90 per- 
cent from 4,200 to 10,400 hp., or 62 
percent of the load range. 

For a comparison, tests, indicated 
by dotted curves, were made on a 
model in the manufacturer’s hydraulic 
laboratory. The performance is shown 
for different blade angles, as com- 
pared with the “normal” position for a 
non-adjustable blade type. By decreas- 
ing the blade angle to 15 deg. closed 
an increase in efficiency equivalent to 
45 percent improvement is obtained 
at 3,000 hp. By adjusting the blades 
to the 74 deg. open position the power 
output is increased approximately 25 
percent at high efficiency. 

Two features of the new type tur- 
bine are: (1) As the machine is 
started the runner blades open auto- 
matically, resulting in a high-starting 
torque and a low-starting thrust on the 
Kingsbury-type thrust bearing fur- 
nished with the generator, which 
tends to protect the thrust bearing 
before the thrust oil film has formed; 
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(2) the blades open automatically in 
case the machine should accidentally 
overspeed due to loss of speed control 
by the governor, thereby reducing the 
possible maximum amount of over- 
speed for which the generator must be 
designed and consequently reducing 
appreciably the cost of the generator 
to which the turbine is connected. 

Details of design of adjustable- 
blade type propeller turbines, testing 
of models and operating experience 
with five units are given in a paper. 
“Development of the Automatic Ad- 
justable-Blade Type Propeller Tur- 
bine,” by R. V. Terry, hydraulic engi- 
neer, Newport News Shipbuilding & 
Dry Dock Co., presented before the 
A.S.M.E. December, 1940. 


OIL-TESTING voltage transformer (30 kv.) 


also used for glove and instrument irans- 


former tests 

(a) For oil tests the cup is placed across 
the high-voltage terminals. For glove tests 
a jumper connects the ungrounded ter- 
minal to the bus over the glove immersion 


Triple Service from 
Oil-Test Transformer 
By M. F. SMALLY 


Superintendent of Service and Meters 
Ohio Power Company, Canton 

Oil tests, glove tests and general 
dielectric breakdown tests are all 
made by means of a single 30-kv. oil- 
test transformer. 

The unit is fixed in position and a 
high-voltage jumper of No. 19/27 
wire with clips connects to either the 
glove-testing tank or, by means of a 
bus across the ceiling, to a metal- 
topped table on which general in- 
sulation tests are made on samples 
recently purchased or sent in from 


the field. 


Milliarnme ter 
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tank; the panel instruments show voltage 
and milliampere leakage. 

(b) For dielectric tests on current and 
voltage transformers the jumper in (a) is 
connected to the bus (on the column) which 
runs across the ceiling to a point over the 
table. Metal top is permanently grounded. 
Small voltage transformer on front used for 
1,500-volt dielectric tests on watt-hour 
meter coils and terminals. 

(c) Details of the regulator, transformer, 
tank and panel arrangement. 


110/220-V 
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The NEW G-E 


INSULATING MATERIALS CATALOG 
IS NOW AVAILABLE 


@ Crammed with pictures, descriptions, tables, specifi- 
cations, etc., it consists of an up-to-the-minute listing 
of General Electric’s complete line of outstanding 
Insulating Materials. 


This catalog will be of real help to you when you 
are planning purchases for installation, repair, and 
maintenance supplies. 


GET YOUR FREE COPY NOW! 


Just Use This Coupon 
We'll Hurry Your Copy To You 


--- CoCr er er 


Section M-197, Appliance & Merchandise Department 
General Electric Company 
Bridgeport, Connecticut. 


Send me a copy of the NEW G-E INSULATING MATERIALS 
CATALOG right away! 


I es accreted lit sap ay esas bas eppae aad aaa eteaenceshnc 


ADDRESS 
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REASONS WHY 
ENGINEERS 
CHOOSE THE NEW 
ALLIS-CHALMERS 
DISTRIBUTION 
TRANSFORMER 


Yes, that’s what utility en- 
gineers are saying about 
the new Allis- Chalmers 
Distribution ‘Transformer 
—the transformer you 
helped us design. 


And, because we had access to the com- 
bined years of operating experience of sys- 
tems all over the country, you get a trans- 
former that’s got everything you always 
wanted. 

With standardized locations of supports 
and bushings, all sizes and makes are com- 
pletely interchangeable. That means your 
specifying and buying are made simpler... 
deliveries are faster . . . installation is easier! 
It also means that you don’t have to carry as 
large a stock of complete units or parts. 


Simplified Supports for Direct 

Pole Mounting Cut Installation 
Time. Standard Support Spacing 
and Bushing Location Mean Com- 
plete Interchangeability of All Sizes 
and Makes, 


‘Its Got 


Remember, too, when you buy the new 
Allis-Chalmers Distribution Transformer 
with its six big engineering features, you get 
built-in quality that’s second to none—the 
result of advanced engineering combined 
with skilled workmanship and the best mate- 
rials money can buy! 

Bulletin B-6159 gives complete engineer- 
ing information on the new Allis-Chalmers 
EEI-NEMA Distribution Transformer. 
Write for your copy . .. today! Allis- 
Chalmers, Milwaukee, Wis. 


ALLIS-CHAIMERS DISTRIBUTION 
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New, Durable, Copper-Bearing 


3 New Spra-bonderizing Process Extra-heavy Porcelain Coordi- 
Steel Tanks. Tested Under ..- Plus Triple Coat Automobile nated Bushings with Liberal 
Pressures Far Greater than Normal Finish Give Tanks Positive Four- Creepage Offer Maximum Reliabil- 

. Prevent Oil Leakage, Assure way Protection Against Attacks of ity Under Fog, Dust, Chemical or 
Long Life and Complete Safety. Rust and Corrosion. Other Adverse Conditions. 


Double Conductor Insulation... 
Flexible Enameled Wire... Plus 
the Added Protection of Well- 
Lapped Cable Paper Provide 
Double Safety Against Winding 
Failures. 
















Improved Core and Coils, Liber- 
ally Designed with No Manu- 
facturing Short Cuts ... Mean 
Extra Years of Service-free Per- 
formance Under All Types of Op- 
erating Demands, 


RANSFORMERS (22 Gwrecaling Coils 
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NDUSTRIAL ENGINEERING 


Compact Door Controls 
for Industria! Plant 


The advantages of centralized con- 
trol of motor drives are illustraied 
in the new storehouse building of the 
Warren Telechron Co., Ashland. 
Mass., where a covered area for truck 
deliveries is provided with three Kin- 
near rolling doors to enable work to 
be carried on without exposure to 
weather conditions. A 23 x 14-ft. out- 
side door driven by a 3-hp. motor 
affords entry into the covered area 
from the driveway and two 8 x 10-ft. 
doors, each driven by a 1-hp. motor. 
furnish access to the first floor of the 
building from trucks in this area. Ma- 
terial handling is thus possible under 
favorable conditions, enabling the 
manufacturer to bring trucks up to 
the unloading points without expos- 
ing the interior of the building to 
excess cold, and carrying on the 


CENTRALIZED switch assembly facilitates operation and maintenance (left). 


the outer air is cul 
off from the interior. 


process while 

The controls of the motors center 
on a wall panel between the two in- 
side doors, all wiring being in con- 
duit and with three push-button start 
blocks for the motors 
mounted at the bottom of the group. 


and stop 
Above are mounted switch and con- 
tactor boxes for the motor circuits. 
and connections termi- 
nate in a metal junction box at the 
top of the panel. Most of the cir- 
cuits 


the conduit 


t-in. conduit. 
with the exception of the main power 
supply. which is in 


are carried in 
l-in. pipe. A 
wooden base panel carries the switch 
and contactor and a novel 
feature is a 10x 16-in. wired glass 
transparent the recess 
just above the push-button group. 
enabling the operator to see the state 
of affairs in the inclosed area and 


the operation of the outer door. Trum- 


boxes. 


window in 


Recessed 


mounting of motors provides superior accessibility (right) 
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bull switch boxes and 208-volt mo- 
tors are used, with General Electric 
control equipment. 

In this same building, which is 
three stories high and 65,000 sq.ft. in 
floor area, a 4,000-lb. electric frefght 
elevator of McLaughlin make, run- 
ning 75 ft. per minute is in use. 
driven by a 15-hp., 230-volt d.c. mo- 
tor, for which energy is obtained from 
a motor-generator set. The landing 
doors on each floor are operated by 
two with automatic 
control and mounting in recesses in 
the brick wall which insure maximum 
accessibility and provide for excel- 
lent ventilation under the conditions. 
This mounting arrangement provides 
for equalization of the load and en- 
ables a motor to be replaced quickly 
when conditions require it, as the 
conduit wiring can be readily dis- 
connected and no otherwise useful 
space is occupied on the premises. 


motors each, 


H. F. Heating Speeds 
Liner Production 


Application of induction heat treat- 
ment to the bores of cast-iron cylinder 
liners used in its tractors has been 
announced by Caterpillar Tractor. 
This application of electro-magnetic 
heating to the cylinder bores of in- 
ternal combustion engines is an 
adaptation of the process which has 
been developed by Budd Induction 
Heating, Inc. 

The treatment produces an I.D. 
surface of controlled hardness, of 
specified depth from the surface and 
area in the bore of the liner, resulting 
in a longer-wearing sleeve. In this 
installation the heat-treating machine 
hardens the inside diameters of the 
cast-iron liners to a surface hardness 
re, 
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EUGENE (JACK) PHILLIPS, 1117 Cleckler South, Fort Worth, Texas, winner of first prize of $5,000 in the 
Revere Award for the idea doing most to help speed America’s industrial defense program. Tall and lanky, 
Phillips is 33 years old and employed as senior radio electrician with the C. A. A. central depot at Fort Worth. 
When a close friend, Captain Jerry Marshall, crashed in Arkansas in landing an airplane, Phillips immediately 
set to work on his prize winning idea—an improved method of blind landing. He studied nights, gave up car, 
vacations and other pleasures for necessary equipment. His wife predicts most of the prize money will be spent 
for new equipment. He has three children, Patricia, 7; Kenneth, 4; James, 8 months. 

The men and management of Revere Copper and Brass Incorporated are proud that the first Award of $5,000 
goes to a man like Phillips. We also wish to thank the thousands of other American workmen for their splendid 


loyalty and cooperation in this effort to speed up industrial defense. Revere Copper and Brass Incorporated, 
230 Park Avenue, New York. 
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of Rockwell “C” 52-55, which is sub- 
sequently tempered to a slightly lower 
hardness. Depth of the hardened area 
developed is approximately 0.070 in. 
Liners from 10 to 15 in. in length, 
with bores varying from 33? to 5} in. 
I.D., for the different sizes of engines 
manufactured by Caterpillar, are in 
production. Following the operation 
of hardening and tempering, the bores 
are honed to the final finish, before 





MOVED directly into production line 


Caterpillar tractor reduces heating time, 
handling time and labor handling in its 
cylinder production line by installing a 
Budd Induction heat-treating machine di- 
rectly in production line. 


“Surfiding,” after which the O.D. is 
finish-turned for the 
cylinder blocks. 


An interesting 


insertion into 
feature of this 
method of heat treatment is the fact 
that the hardening operation serves 
as an additional check on previous in- 
spections of the units treated, as the 
treatment serves to emphasize any 
porosity or imperfections which may 
have escaped visual and_ surface 
examinations. 

Differential hardening by electro- 
magnetic induction is accomplished 
through the concentration of high- 
frequency currents in the surface zone 
to be hardened. As applied in the 
Budd method of hardening the inside 
diameters of cylindrical objects, such 
as cylinder liners, the currents are 
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caused to flow almost entirely in the 
shallow internal surface zone to be 
heated and to be so concentrated that 
the temperature of the zone affected 
is raised to hardening temperature be- 
fore any substantial amount of heat 
can drift to the remainder of the 
piece. 

In this way the required heat is 
almost instantaneously generated in 
the zone to be hardened. This thermal 
energy is then “trapped” through the 
immediate application of a controlled 
water quench. An extremely hard sur- 
face is thus obtained, while the re- 
mainder of the cylinder, due to the 





speed of the operation, has remained 
relatively cool and has therefore not 
been affected from the viewpoint of 
hardening. 

As the power input and timing of 
the current application, and the vol- 
ume, pressure and angle of direction 
of the quench are accurately con- 
trolled, it follows that the hardness 
developed, depth of the hardened 
area, and the area treated are also 
controlled within exceedingly close 
limits. 

The time required for the entire 
heating and quenching operation is a 
matter of but a few seconds. 


Raising 220-V. Factory Wiring to 440 V.—IV 


BY EUGENE CALDWELL 


Consulting Management Engineer, 
Milwaukee, Wis. 


Raising industrial plant voltage 
from 220 to 440 as a measure for 
increasing electrical capacity and ihe 
costs of adapting motors, control and 
switching equipment to such a change 
were discussed in previous _install- 
ments of this series.* What to do 
about transformers, generators and 
other equipment is the present sub- 
ject. Also a suggestion for tax ac- 
countancy respecting the cost of ihe 
change is included. 

Transformers should be looked into 
carefully. Transformers in the dis- 
tribution class are usually equipped 
for two voltages. The coils are split 
so as to give one voltage when con- 
nected in series and twice that voltage 
when in parallel. Not infrequently 
220-volt transformers can be recon- 
nected in a few minutes for 440-volt 
operation, but occasionally ihe other 
voltage possible with the present 
transformers is 110. Lighting trans- 
formers can sometimes be operated 
with the primaries of two trans- 
formers in across the new 
line if they are the same size and 
approximately the same impedance. 

Generating equipment can gener- 
ally be reconnected for the higher 
voltage, but because of the larger 
size, of course, the cost is propor- 
tionally higher. The cost of new fuses 
for the higher voltage is a substantial 
item that should not be overlooked. 

Electric furnaces and other special 
equipment require individual 


series 


con- 


i Electrical World May 3, May 31, and June 14, 
1941. 
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sideration. In a few cases it might 
even be advisable to install a set of 
440-220-volt transformers perma- 
nently in certain locations rather than 
go to the expense of changing certain 
equipment. Obviously the entire sys- 
tem within the plant must be sur- 
veyed. Otherwise some equipment is 
bound to be overlooked. 

How to make such a changeover 
without interruption of operations in 
the plant usually presents quite a 
problem. The best way is to change 
over a section or feeder at a time, 
using a set of 220-440-volt trans- 
formers which have been borrowed. 
rented or purchased. These trans- 
formers are moved around the plant 
as new feeders are changed over. At 
the start the transformers are used 
to step up from 220 to 440, but when 
more than half of the plant is changed 
over the entire system is operated at 
440 volts, and the transformers used 
to step down to 220 volts the current 
used in the unchanged sections. 


Accounting 
Another important factor that 
should be taken into consideration 


in the changeover is the accounting 
angle. Although some accounting 
authorities may quarrel with the sug- 
gestion, it can be strongly argued 
that such a changeover is a mainte- 
nance item chargeable to expense 
rather than to capital cost. This is 
on the theory that nothing of addi- 
tional value has been added to the 
plant, the old equipment simply being 
replaced with other similar equip- 
ment. 

12, 


July 1941 








a ee 


MMI) 


= 
cg 
— 
— 
— 


Cope Ue YoL sy | 
Steel Production 


Three of these flexible steam generating units 
are helping to meet peak demands for power at a 
plant of one of the nation’s most efficiency-minded 
steel producers. They are designed to burn blast 
furnace gas, oil, or gas and oil in combination, and 
are easily adaptable to pulverized coal. Whatever 
the fuel, high heat recovery and efficient combustion 
are aided by Ljungstrom Air Preheaters. When a 
boiler is operating on blast furnace gas at its rated 
capacity of 75,000 lb. steam per hr., gases enter the 
preheater at 600° F., leave at 473°, heating combus- 
tion air to 500° F. 


> - = » & 


To meet today’s extraordinary demands on the 
steel industry, power generation must keep pace 
with production. Boiler plants are being called on 





for peak production and continuous service on the 
line. Wherever Ljungstrom Air Preheaters are in 
operation, you can count on maximum heat recov- 
ery ‘round the clock, with virtually no possibility of 
a serious service interruption at the preheater. You 
save more heat in less space. Cleaning and servicing 
are quickly accomplished at times of scheduled out- 
age, and can be postponed in an emergency without 
serious consequences. 

Once you check the economics of the continu- 
ous counterflow principle against other types of pre- 
heaters you'll see why the Ljungstrom leads the field 
on high efficiency power plants...why it meets peak 
load conditions or variable load conditions, using 
any fuel, with an extra measure of value. . . why it’s 
your best bet for “‘beating the heat’, by getting the 
most out of it. Just write us for the figures. 





THE AIR PREHEATER CORPORATION 


Executive Offices: 60 East 42nd St., New York, N. Y. 
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Plant: Wellsville, New York 
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Probability Curve 
Made a Straight Line 


By H. E. EISENMENGER* 


Consolidated Edison Company of 
New York, Inc. 


Growing resort to the theory or 
probability in connection with 
analyses of equipment failures is be- 
ing made to justify expenditures 
aimed at enhanced reliability and for 
other purposes. A system of scales for 
two axes of co-ordinates which con- 
verts the probability curve y = e*” 
into a straight line results in a simpli- 
fication of many such problems. 

Taking the logarithm of the above 
equation for the probability curve we 
get the equation Jog y = —.434a°x’. 
By stepping off log y vertically and 
v* horizontally the probability curve 
will be transformed into a straight 
line which runs from the point x = 0, 
x = 1.0 100% downward to the 
right (disregard the left half of the 


* Copyright, 1941, by Hugo E. Eisenmenger. 
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PROBABILITY -SCALED  co-ordi- 
nate paper simplifies analyses 
of chance data 


Both true and skew curves can 
be converted to straight lines by 
special paper with logarithmic 
and squared scales 
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figure). The figures 1, 2, 3,...n are 
written on the horizontal axis at the 
distances (measured in any suitable 
unit of length) 1, 4, 9,...n° from the 
origin, whereas the vertical scale is an 
ordinary logarithmic one with one or 
more cycles. The slope of the straight 
line is the greater, the larger the 
value a? is. 

A true probability curve is sym- 
metrical, but where there is an em- 
pirical curve, the shape of which sug- 
gests a probability curve, this curve 
will generally not be symmetrical and 
it is called a skew probability curve. 
Whereas it is sufficient to represent 
one-half of a symmetrical curve, both 
halves must be investigated in case 
of a skew curve, which makes it 
necessary to extend the probability 
paper to the left of the origin of the 
abscissae, as shown. 

Where the skew curve has such 
shape that a straight line connecting 
the images of two given points P, 
and P. of the skew curve does not 
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pass through or near the origin the 
procedure is parallel to the procedure 
on logarithmic or semi-logarithmic 
paper. For instance, after having 
plotted the images of two points y; = 
f(x1) and yo = f(xe) of the skew 
curve, we add a certain amount xo 
to the abscissa and get two new points 
yi’ = f(x1 + xo) and yo’ = f(x2 + 
x9) on probability paper. The 
straight line through these points will 
either pass closer to the origin or less 
closely than before. A value (positive 
or negative) of the term x9 will be 
found to make two points lie on a 
straight line passing through the ori- 
gin. That means that the skew curve 
in the respective range can be approx- 
imated by a probability line with the 
vertical axis shifted by the amount 
xo to the right or left as the case 
may be. In the same manner a ver- 
tical shift of the skew curve may be 
tried to get a closer approximation, 


Design Reasoning 
for New Bushings 
By T. F. BRANDT and H. L. RORDEN 


Development Engineers, Ohio Brass Company, 
Barberton, Ohio 

In redesigning its line of oil-filled 
apparatus bushings, Ohio Brass had 
these objectives: (1) To retain the 
original insulating value of the oil 
indefinitely; (2) to insure use of the 
proper amount and grade of oil, to 
permit storage and handling of bush- 
ings in any position without oil loss 
and to eliminate oil sampling and the 
need for adding oil on arrival of 
bushings or after their installation: 
(3) to increase and maintain the read- 
ability of the oil level indicator on 
the larger bushings having oil gauges: 
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» — All-revealing glass body 
(Pat. No. 2,165,964) shows operating efficiency 
at all times at a glance — no costly laboratory 
or field tests needed. 


No feeder lock-outs or phase grounding possi- 
ble due to L-M ISOLATOR (Pat. Pend.). Should 
valve material become damaged at any time, 
ISOLATOR is blown free to a hanging posi- 
tion and “flags” lineman’s attention. Mechani- 
cally extra strong, the ISOLATOR on the L-M 
Arrester is the only device not depending on 
mechanical action to clear the circuit. 


\DVANCED FEATURES — Double seal (mechanical 
and elastic) at top and bottom gives maximum 
moisture-proofness. 
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L-M valve material is chemically and electrical- 
ly absolutely stable; its operating characteristics 
remain unchanged through years of service. 


Special L-M valve material composition takes 
high amperage or long-tail surges with top 
efficiency, holds internal resistance (IZ drop) to 
low values at all surge currents. 


Detailed information further explaining and 
illustrating these features and why they contri- 
bute to better service are fully covered in bulle- 


tin LMB-40151. Write for it to Milwaukee, 
Wis., or ask your L-M representative for a copy. 
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REDESIGNED OIL-FILLED BUSHINGS 
(right) have improved electrical and me- 
chanical characteristics. 


Features of new Class L bushings include: 
(1) Complete sealing effected by redesign- 
ing oil reservoir to make it oil- and air-tight; 
(2) conduction glaze over porcelain surface 
for voltage grading permits thicker and 
more effectively used internal porcelain, in- 
creasing dielectric stability; (3) shorter 
weather casings increase ratio of puncture 
strength to flashover, without reducing flash- 
over, or leakage distance values; (4) inter- 
changeable terminals on transformer units. 





(4) to increase dielectric stability, 
over-all electrical efficiency and 
safety factor against puncture and in- 
ternal over-surface stress; (5) to in- 
sure absence of  radio-disturbing 
corona, and (6) to make each trans- 
former terminal design suitable for 
many terminal combinations. 

Since external parts in the super- 
seded design were held in compression 
by pressure from coiled springs, mak- 
ing the joints self-tightening and oil- 
tight, complete sealing was effected in 
the new bushing simply by redesign- 
ing the oil expansion chamber to 
make it oil- and air-tight. Adequate 
expansion space is provided to keep 
the internal pressure within safe lim- 
its. Bushings may thus be filled with 
the proper amount and grade of oil 
and sealed at the factory before they 
are shipped, obviating oil sampling 
and replacement after installation. 
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MAGNETIC oil level indicator instead of 
sight gage glass on Class G bushings in- 
creases reliability and keeps sun’s rays 
and air from oil 


Keeping out moisture-laden air 
which might reduce the insulating 
value of the oil tends to keep the 
power factor stable. As a further aid 
to power factor testers, each bushing 
now states its normal power factor 
and watts loss on its nameplate. 

On the new bushings using oil 
gauges the disadvantages of the previ- 
ously used sight glasses are overcome 
with a magnetic oil indicator which 
has a large white dial with oil level 
indications for —40, 25 and 65 deg. 
C. and is protected by a weathertight 
glass cover. Movement of a perma- 
nent magnet on the inner side of the 
gauge which is actuated by a pivoted 
float is followed by a magnetized 
needle pointer in the gauge’s outer 
chamber, a brass partition intervening 
between the magnets and maintaining 
the bushing’s seal. 

Conduction glaze is used on the 
new bushings to control the over- 
stressed dielectric field produced by 
abnormal voltages. Since the glaze 
is surface-applied, thicker sections 
(more than a 50 per cent increase in 
some cases) of porcelain can be used, 
thus adding to the dielectric stability. 

Conduction glaze also raises the 
radio interference level high above 
any present requirement and permits 
a reduction in weather casing height 
(20 per cent on some sizes). By in- 
creasing the rain shed diameters, the 
shortened weather casings have leak- 
age distances and flashover values 
equal to or even in excess of those for 
older designs. Shorter casing lengths 
and increased thickness of internal 
porcelain raise the ratio of puncture 
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strength to flashover. The shorter 
casings also raise the factor of safety 
against internal over-surface stress. 


Pilot Light Checks 
Turbine Governor 


G. I. SMITH 


Switchboard Operator, Duluth, Minn. 


Quite frequently there are delays 
in loading a steam turbo-generator 
unit up to its full capactiy due to 
the opening of the governor control 
limit switch before all the turbine 
valves are open. The only indica- 
tion to the switchboard operator is 
that the unit will not respond to the 
control switch. Then he must call 
the turbine operator to determine 
whether the limit switch is open or 
some abnormal steam condition is 
preventing the turbine from taking 
its load. This delay in determining 
the position of the limit switch causes 
poor operation, especially when the 
unit is controlling the system fre- 
quency. 

A pilot light near the governor 
control switch would indicate the 
position of the limit switch, so that 
when it opens the operator could pro- 
ceed at once to check other condi- 
tions to determine whether it should 
be closed again or left open. 

The accompanying diagrams show 


B-volt pilot light 
" Governor 
contro] 
motor 


1,200-ohm resis 


i 
W30VWY batt 





/ymit 


switch 


18-volt pilot light 
600-ohm resis 


Governor 
contro} 


600-ohm resis 


PILOT LIGHT tells when turbine governor 
limit switch is open 


two methods for wiring the light: 
the first is preferred if there is a 
spare wire available in the cable to 
the control motor. The pilot shows 
bright only while the control switch 
is held closed and the limit switch is 
open. The second shows a method to 
be used where there are no spare 
wires available. With this connection 
the light burns all the time the limit 
switch is closed and is dark when 
it is open, also going dark when 
the control switch is held closed. 

12, 
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OVERCOME THE LIMITATIONS 
OF THE “IMPERIAL” SYSTEM 





@ The “IMPERIAL” is the customary system of measure- e The “YARD” .. . originally the circumference of a 
ment used in the British Empire and in the U. S. A. man’s body, later the length of the first King Henry's 
arm... still later became a multiple of the foot. 


From the beginning of time, man has striven to unify 


ee ; @ The “INCH”... the length of 3 barley corns . . . later 
and simplify his measurements. beseme 1/19th of a feet 
e@ The “CUBITT” .. . oldest known measure of length, e THE LIMITATIONS ARE THAT THESE UNITS ARE NOT 
varied, but averaged 21.8” . . . Egypt had 3 different MULTIPLES OR UNITS OF DECIMALS. 


cubits, 17” for the common man, 21” for the King, and 


Modern Engineering and Manufacturing demand flexible 
35” for the Sanctuary. 


and precise standards . . . hence the use of Decimal 
e The “FOOT” . . . originated in Greece . . . became the Equivalents. 

standard unit of length in the early Olympic Games .. . Time will not permit individual interpolations. 
reputed to be the length of Hercules’ foot. Romans = The CONTINENTAL-DIAMOND Decimal Equivalent Chart 
based their system upon the Greek method, and forced is an indispensable aid to crash through the limitations 
their Romanized code of measurement upon England. of the “IMPERIAL” system .. . in colors... 23” x 35” 
When Britain was again free, this Roman-Greek system - + + easily read . . . gives Decimal Equivalents from 
was modified . . . and thus started the “IMPERIAL” 1/64th” to 64/64" 
system. Write today for your free copy. Address 12 Chapel 





Street, Newark, Delaware. 


es . | betertabercd FIBRE COMP AING 


“Manufacturers of Laminated Plastics Since 1911% ——- NEWARhHe DELAWARE 
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Two-Man Team 
Teaches Better Lighting 


Borrow the customer’s home, con- 
vert it into a Better Light-Better Sight 
classroom and wheel the supplies and 
equipment up to the front door of the 
home in a trailer. These and other 
features are embodied in a result- 
slanted technique developed by Coast 
Counties Gas & Electric Co. for its 
sales-educational, _light-conditioning 
program, which got into full swing 
this year in Santa Cruz. Calif. 

A startling volume of immediate 
sales is evidence that customers like 
this kind of school work. Under the 
direction of Sales Manager Harvey 
Edmund and the supervision of Milo 
Cain, the project employs two men, 
thoroughly versed in both light condi- 
tioning and customer good will and 
specifically trained for the job. 

Outcome of a two-year study in- 
volving inquiry and research both in 
the conference room and the field, 
the campaign is an integral part of 
the company’s general sales effort. 
The salesmen have for their central 


objective the conducting of well- 
ordered  better-lighting demonstra- 


tions right in the home, using the 
conditions found in each case as a 
background on which to build in the 
customer's mind a new conception of 
lighting. 

Both men are on straight salary. 
Sales pressure and technical jargon 
are taboo. Their job is to teach light 
conditioning in terms of the custom- 
ers own home, employing methods 
the customer can understand. 

Following the company’s 
routes, 


meter 
the men work with a trailer 
which carries a full quota of I.E.S. 
units and all equipment necessary to 
light condition any home. Every 
the route receives a call. 
Demonstrations require from fifteen 
minutes to an hour, depending on 
conditions. 


home on 


Simple demonstraticns with the 
light meter are employed. lighting 
units are left on trial, low terms are 
stressed and a special gift globe is 
presented in cases where it seems de- 
sirable. Reading lamps and kitchen 
units have been found to be the suc- 
cessful starting points for large num- 
bers of the demonstrations. 

Typical reaction found by the 
Coast Counties lighting team is: “Yes, 


a 


i 


a 
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' 
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I know my home is not well lighted, 
but I can’t afford to have it rewired, 
nor can I buy any newfangled fix- 
tures.” Attention is therefore given 
especially to meeting this obstacle, 
the appeal being made to comfort and 
health. 

The men wear natty whipcord uni- 
forms and are thus identified as legit- 
imate company service employees. 

Planned as a year ‘round educa- 
tional program, the campaign has 
produced an unanticipated volume of 
daily sales revenue. 


Precipitrons for New 
Des Moines Building 


All air must check its dirt at the 
entrance and take a bath before being 
admitted to Banker’s Life Building, 
newest in Des Moines, Leland H. 
McBroom, architect, stated. 

The dust and dirt checking conces- 
sion is electrically operated by a bank 
of “Precipitron” coils, developed in 
the Westinghouse laboratories. These 
coils put an electrical charge on each 
particle of dirt passing through them. 
George F. Begoon, manager of the 
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COAST COUNTIES light-conditioning team. The men are thoroughly trained as teachers of better lighting. 


a complete assortment of I.E.S. units for the home 
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In addition to the conventional types of transformers, Wagner makes 
transformers for special types of service, such as the new Noflamol 
The high efficiency and remarkable stamina of Wagner transformers (non-inflammable liquid-filled) transformer and the type Y-H constant 
are the result of fifty years of constant improvement. Every Wagner current regulator for series street-lighting systems. 
transformer built today has the full benefit of those fifty years of trans- A factory-trained sales-engineer will be glad to work with you on any 
former engineering and manufacturing experience ... Experience in of your transformer needs. Wagner branches are located in 25 principal 
building all types and sizes of power and distribution transformers. cities. Write or phone today. 


17? 


if 


ed 


etd 
m\ = 


Ai 


—) 


4 
a 


— 


] 


E.E1.— —_— 


cross-arm hanger 


E.E.1— 
N.E.M. A, 
kicker plate 
— 


“ hey 
A es 


SEND FOR COMPLETE INFORMATION...Write for 
Bulletins TU-180 (Distribution) and TU-181 (Power) describing 


Wagner transformers. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
TRANSFORMERS e MOTORS e FANS e BRAKES 
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Hedrich-Blessing Studios 


CHECKROOM for dust 


Dust and dirt in air entering new Bankers 
Life Building at Des Moines are halted by 
this constant-load electrostatic barrier. Pre- 
cipitrons by Westinghouse remove up to 99 
percent of all sizes of particles. 


Precipitron division of Westinghouse, 
stated that the Precipitron removes as 
much as 99 percent of all sizes of dirt 
particles. In a year’s time, it is esti- 
mated, the installation will have col- 
lected about 270 bu. of particles from 
the air which passes through it at the 
rate of 126,000 cu.ft., or 10,000 Ib. 
per minute. 

Since about 1,000 of dirt 
settles out of the air annually on each 
square mile of this country, according 
to research records, the customary fil- 
tering, washing and temperature con- 
ditioning of the air was not enough 
in this modern office building. Parti- 
cles less than 24 thousandths of an 
inch in size pass through the 200- 
mesh screens of mechanical filters. 
The filters will remove 80 percent of 
the dirt by weight but only 20 percent 
by count. 

The remainder, much of it in the 
form of dispersed and _ invisible 
smoke, remains in the air until with- 
drawn by the Precipitron. About 90 
percent of this will consist of particles 
one hundredth the diameter of human 
hair. By weight, the collection will 
consist of one-third ash, another third 
fixed carbon, soot lampblack and 
other derivatives, and the remaining 
third vaporous matter such as oils and 
greases. Sulphur, bacteria, pollen in 
season and other substances found in 
atmospheric suspension are also de- 
posited on the Precipitron plates. 


tons 
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The precipitron does not use a 
sifting apparatus. It pulls dirt out of 
the air, as a magnet attracts iron 
filings. Each dust particle first takes 
on an electrical charge as it passes 
tungsten wires which are as fine as 
human hair and charged to 12,000 
volts. Then, as the air passes between 
charged plates, the dust particles are 
attracted to plates of opposite charge 
to their own. 

In addition to comfort, manufac- 
turer’s records show such efficient air 
cleaning promotes health and efh- 
ciency. Trials have demonstrated that 
sufferers from hay fever and asthma 
as the result of pollen and dust in the 
air are greatly relieved in an electric- 
ally cleaned atmosphere. Certain 
types of sinus ailments also have 
yielded. Also, it has been found easier 
to remove dirt from the air than from 
workers’ clothes and office equipment, 
furniture, walls, ceilings and fixtures. 


2G. 


NINETY-NINE foot-candles is the lighting 
intensity at this appliance showroom of Rex 
Cole, Inc., in New York City. Nine 30-ft. 
fixtures, each containing two rows of 5-ft., 
100-watt lamps, house a total of 108 lamps, 
providing a lamp wattage of 5.1 watts per 
sq.ft. over the 2,100 sq.ft. area of the show- 
room. With a 20-ft. ceiling, the fixtures 
are suspended 15 ft. 9 in. above the floor. 
Designed by Geo. Ainsworth, the fixtures 
use decorative glass of an etched design. 
Brightness of the fixtures is slightly better 
than half of that of the ceiling, so that the 
fixtures seem to blend into the background. 
Ballast equipment is located at the spine or 
center of the fixture (right) rather than on 
canopy; this aids in keeping the ballast 
cool, improving circulation. 
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Quick Facts Push 
Purchased Power 


Succinct listing of the benefits of 
purchased power feature the co-oper- 
ative advertising of the Boston Edison 
Company, New England Power Asso- 
ciation and New England Gas & Elec- 
tric Association in local periodical 
presentations for executive appeal, 
viz.: 


1. Frees you from power plant invest- 
ments for short-time use. 

2. Assures you of reasonable power costs. 

3. Demonstrates its economy continuously 
through reasonable monthly charges. 

4. Can be relied on for all lighting, 
heating, power and air conditioning pur- 
poses. 

5. Maintains unvarying high standards 
of quality for constant, uniform production. 

6. Provides you with expert technical 
service. 

7. Eliminates guesswork in production 
costs. 

8. Relieves you of power plant problems. 

9. Frees your capital and credit for busi- 
ness needs. 


99 Ft.-Candles for Appliance Showroom 





° 


Pm ag 


Ey 


General Electric photos 
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Until Simplex research chemists 
developed a way of putting pre-vul- 
canized rubber latex insulation on a 
wire, all control, telephone, fire 
alarm and police signal cables were 
larger and heavier than they need 
be today. Now thanks to Simplex, 
these cables can be about half as 
large and heavy and yet suitable for 


the same service. 


Reduction in size does not mean 
a reduction in the desirable electrical 


or physical qualities of the insula- 








tion. It simply means that less in- 
sulation of a superior type has been 
used to get better net results in a 
smaller cable. Simplex-LATOX con- 
tains not less than 90% grainless, un- 
milled rubber insulation. Ordinary 
rubber insulation contains about 30% 
or 35% rubber. If three times the 
usual percentage of rubber in the 
insulation and a 50% reduction in 
the size of the finished cable is of 
interest to you, we would like to send 


you a booklet describing LATOX 


rubber insulation. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. 
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Indicating Lamps 


Line of indicating lamps for use on 
switchboards, switchgear, panels and con- 
trols features threaded color cap which 





thickness up to 


Indicating lamp, for panel 


Allis-Chalmers Mfg. Co., 


Milwaukee 


may be removed or replaced from the front 
of the board, and consumes approximately 
4 watts. Receptacle of insulating material 
mounts through a ?-in. hole. Resistor slips 
over receptacle. Assembly projects less 
than 5 in. from surface of panel. Lamp 
slips into receptacle from the front. 


Relay 


“ABB-IN" >chanical 
relay: non-inductive 
ng, 110 volts, 6 amp., or 220 volts, 3 amp. 
a.c., and 115 volts, | amp., d.c.; coil volt 
age, ranging from 6 to 220 volts, a.c., or 2 
to 230 volts, d.c. Struthers Dunn, Inc., Phila- 
delphia, Pa. 


Ty pe 
reset 


latch-in electrica 
load contact rat- 


Midget-size relay is available in practi- 
cally any required contact arrangement. 
It is suitable for use with three-wire ther- 
mostat control, also for interlocking pur- 
poses on public utility equipment. A series 
resistor is used in the coil circuits when 
d.c. voltages above 90 are specified. 


Tool Insulation 


INSUL-X No. 33'' tool insulation. The Insul-X 
Co., Inc., 857 Meeker Ave., Brooklyn, N. Y. 


Applied by dip, new compound forms 
a “skin” over the part of tool where insu- 
lation is desired. Five dips are recommend- 
ed for meter work and ten dips for line 
work. Properties: fire and heat resistant, 
softens at 90 deg. C., melts at 220 deg. C.; 
impact resistance, not brittle even at sub- 
zero temperatures; chemical resistant, re- 
sists acids and alkalis up to 40 percent 
concentration and sodium hydroxide; oil 
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EW EQUIPMENT 


resistant, insoluble in mineral oil and gaso- 
line; dielectric strength, 1,500 volts per 
mil.; tensile strength, 2,000 psi.; specific 
gravity of solution, 0.895 to 0.905; weight, 
7.25 lb. per gal. 


Circuit Breaker 


Type ‘KA’ circuit breaker; interrupting rat 
ing 15,000 r.m.s. amp. at 250 volts d.c. or 
600 volts a.c.; range of ratings, 3 to 225 amp. 
1-T-E Circuit Breaker Co., Philadelphia, Pa. 


An addition to the line of the company’s 
type KB circuit breakers consists of a 
smaller unit of similar design for applica- 
tions requiring lower current protection. 


Oil-Immersed Starters 


Two low-voltage 
oil-immersed _ start- 
ers, especially de- 
signed for use in 
corrosive atmos- 
phere commonly 
present in chemical 
plants and _ refiner- 
ies, are wall- 
mounted type with 
oil-level gage, and 
all connections, ter- 
minals and contact 
tips 6 in. below oil 
level. Type CR 7008 
is a combination 
starter, includes a 
manually operated 
circuit breaker for 
short-circuit protec- 





CR7008 mersed tion and disconnect- 

mbination in ‘a ing and a magnetic 
starter rating ake ; 
smp.. 600 volts. Gen- Starter for push but 
eral Electric Co., Sche- ton control. Type 
nectady, N. CR7006 is a mag- 


netic starter recom- 
mended for use where other provision has 
been made for short-circuit protection and 
disconnecting. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Combination Starters 


New line of combination starters an- 
nounced by the company replaces the start- 
ers of the same bulletin designation num- 





Bulletin 
range from 2 hp. 
50 hp., 440-550 
Milwaukee, Wis 


712'' combination starters; ratings 


to 30 hp., 220 volts and 
volts. Allen-Bradley Co., 


ber. Among the features are a handle-lock- 
ing arrangement for one to three padlocks, 
magnetic switch combined with a discon- 
nect switch in the same inclosure, discon- 
nect switch lever in the front of the cabinet. 
Starters can be furnished with or without 
fuse clips. 


Current Transformer 


Designed for low-voltage, outdoor meter- 
ing service, a new 1,200-volt current trans- 
former is said to permit long range accur- 
acy since it is good for 150 percent normal 





Type ''WO-I"' dry type outdoor current trans- 
former: ratings, 200/5, 400/5, 4600/5 amp., 
1,200 volts. Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 


jety i232, Feet 





His motto is BE PREPARED 


Many boys who had been Boy Scouts fought in 
the World War. Many former scouts are being 
drafted now in the present preparedness pro- 
gram. One of the cardinal principles of a Boy 
Scout is ‘Be Prepared”. 


Hubbard and Company, too, has learned the 
value of this principle from years of experience 
in supplying the utilities of America with Pole 
Line Hardware. We know that emergencies 
sometimes call for deliveries far quicker than 
production will allow and that the only answer 
to an efficient nationwide service is a nation- 


wide merchandising and distributing system. 


The three Hubbard factories and 172 electrical 
dealers, stocking more than 6,000 tons of 
ready-to-serve Hubbard Hardware have little 
to do with starting a fire without matches. They 
do, however, serve a far more important role 
in keeping the nation’s wires hot and the 
home fires burning. Our combined stocks 
form a huge cushion of safety. 


Hubbard and Company and its nationwide 
system of distributors are prepared. 


HUBBARD an COMPANY 


PITTSBURGH. . . OAKLAND 


CALIFORNIA . . . CHICAGO 
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RUBBER COVERED POWER CABLES e BUILDING WIRE 


current continuous operation without 
exceeding 55 deg. C. rise with a 40 deg. C. 
ambient. Mechanical strength against 
instantaneous overcurrent is 250 times 
normal r.m.s. first peak, and _ thermal 
capacity of the winding will permit 70 
times normal current for one second. 





CRESCENT 


Manufactures the 


HIGHEST QUALITY 


Electrical Wires and Cables 
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Fluorescent Fixture 








Commercial unit of a shielded type an- 
nounced by the company has four clear, 
rubbed diffusing glass panels to transmit 
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A FEW OF WHICH ARE ILLUSTRATED HERE 





Model ''2031'' commercial lighting fixture; 
uses four 40-watt, 48-in. fluorescent lamps. 
Mitchell Manufacturing Co., 2525 Clybourn 
Ave., Chicago, Ill. 


— 


\ 


nm 
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light from sides and top and louvered 
bottom for down light. Available for sus- 
pension and surface mounting. Ballasts, 
starters and sockets are included. 
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Insect-Repellent Lamp 


Insect-repellent lamp; standard sizes 60, 75 
and 100 watts. Wabash Appliance Corp., 
335 Carroll St., Brooklyn, N. Y. 


Glass is specially treated inside the bulb 
to filter out the “attraction rays” in violet 
end of spectrum in light from ordinary 
light bulbs, with the result that the light 
is soft, mellow, attractive to human eyes, 
but repulsive to insects. 


Window Fan 


Complete window fan unit has side 
mounting flanges for fastening with six 








CRESCENT INSULATED WIRE & CABLE CO. 


CRESCENT 


WIRE and CABLE 


Factory: TRENTON, N. J.— Stocks in Principal Cities 
oe ais SSS acid, se es coe Type ''28-W"' window fan; air delivery 6,000 
cfm.; over-all dimensions, width 33 in., height 


CRESCENT ENDURITE SUPER - AGING INSULATION Digg American Coolair Corp., Jacksonville, 









CRESFLEX NON-METALLIC SHEATHED CABLE e SERVICE ENTRANCE CABLE e MAGNET WIRE 
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Speed up, simplify and improve guying with 
THIMBLEYE 
TWINEYE 

TRIPLEYE 


anchor rods and guy fixtures 









ad 
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Prevent cable distortion 
Simplify guy attachments 


Getting the job done right with the least amount of effort 
and the fewest number of men calls for the use of Thim- 
bleye, Twineye, or Tripleye anchor rods and guying fixtures. 
Thimbleye guying fixtures help to speed up construction 
by saving time and energy. Guy strands may be attached 
to the fixture while the lineman is still on the ground. 
Attaching the guy to the pole is then much simpler and 
easier than the old wrap-around method and the strand 
saved amounts to several feet on each guy. The rounded 
drive point on Chance guy fixture bolts helps to speed 
installation on the pole. Slack pulling through the curved 
Thimbleye on both rods and fixtures is much easier and 
less, hazardous than through the flat eye or the old style 
thimble in an oval eye. The guy strand slips easily through 
the Thimbleye and does so without distorting or breaking 
strands, which retain their full cylindrical form when 
pulled through the Thimbleye or when strain is applied. 
Thus the job is easier and the guy 
strand retains its full strength. 

Note the contrasting pull test pic- 
tures above. Compare the smooth con- 
tour of the strand in the Thimbleye 
with the unnatural bends and strand 
separations in the ordinary eye. / - 

Thimbleyes, Twineyes, and Tripleyes i FF | ; 
have made it safer to depend on guy = 
strand to carry its recommended load. The rounded drive point : 

Always specify Thimbleye, Twineye, °™, Chance guy fixture RP: R- CHANCE Co * 
or Tripleye rods and fixtures. Your 5°", wedées its way into 


7 the hole for easier in- 
nearest jobber can supply you. stallation. 






The old wrap-around method of at- 
taching guys consumed a lot of time 
and energy, not to mention the haz- 
ards of flying cable ends and the use 
of extra strand. With Chance fixtures 
half the job is done on the ground. 





NOTE: Chance Thimbleye guy fixtures may be used individually or in a 
variety of combinations. 


CENTRALIA 


Protected by Patent No. 1,657,297; No. 1,804,202; No. 1,813,482. ‘ 
Trade Mark Registration No. 171,797; No. 205,022; No. 380,908. mis sourt 


SS SERVING PUBLIC UTIL 
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Features 
IRV-O-SLOT 





FOR STATOR INSULATION 


IRV-O-SLOT insulation of all stator windings in the core slots 
is a construction feature of Polyphase Squirrel Cage Induction 
Motors made by Fairbanks-Morse Company, Chicago. Pro- 
tects the stator windings to permanently resist higher tempera- 
tures than those to which motors are subjected even under most 
severe conditions. 

IRV-O-SLOT was selected for its mechanical strength and 
toughness to permanently prevent contact of coils with the iron 
core and for protection against electrical stresses impressed on 
the coils. 

IRV-O-SLOT is furnished in black or yellow, straight or bias 
cut Varnished Cambric bonded to Fish Paper or Fibrous Slot 
Paper with a plastic insulating adhesive which resists moisture 
and will not loosen or bleed. IRV-O-SLOT retains its flexi- 
bility permitting shaping and forming without separation of cam- 
bric and paper. IRV-O-SLOT is also offered in Resin Treated 
Papers, one or two sides coated. 

IRV-O-SLOT as a slot insulation for armatures and stators; an 
insulation between primary and secondary transformer windings; 
for insulating coil forms and washers holds its shape, simplifies 
assembly, saves time, labor and spoilage losses. 


For more complete data, write Dep't. 46. 
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screws directly to inside or outside frame 
of an ordinary size window, either upper 
or lower half. It is equipped with revers- 
ible motor and reversing plug on electric 
cord, for blow-in or exhaust operation. Ad- 
justable diameter motor-pulley permits 
changing fan speed to suit the job. Blade 
and motor assembly suspended on sound- 
absorbing springs. 


Brush Plating Accessories 


Nylon brushes, sizes 4, 3 and 1% in., and 
No. 232 silver applicator. Portable Plating & 
Equipment Co., 4607-15 West 20th St., Chi 
cago, Ill. 


New developments for the company’s 
portable brush plater (ELectricAL Wor tp, 
March 11, 1939, p. 102) include (1) an 
applicator which is said to reduce the time 
about 75 percent in applying silver de- 
posits on an area of about 16 sq.in. of 
the average size busbar contact, and (2) 
Nylon-bristled brushes made in two sizes 
for flat anodes and one size for spiral 
anodes. 





Disconnect Switch 


Line of heavy-duty fused disconnecting 
switches have shuntless, high-pressure, self- 
aligning contacts, and a combination hook- 





Fused disconnecting switch (7.5 kv illustrated): 
standard ratings up to 34.5 kv., and in fuse 
capacities up to 400 amp. on all standard 
interrupting ratings. Delta-Star Electric Co., 
Chicago, Ill. 


stick ring, blade lock and pry-out device. 
Insulated blades are braced to give rigid 
and safe support for heavy fuses. 


Test Set 


Bushing test set; operates on 115 volts, 60 
cycles; test voltages, 1,250 to 10,000 volts. 
Leeds & Northrup Co., 4934 Stenton Ave., 
Philadelphia, Pa. 


Portable test set for measurement of 
power factor and capacitance has been 
designed for field tests of installed bush- 
ings and insulators, also useful for meas- 
uring dielectric characteristics of small 
cable lengths, oils, compounds and other 
dielectrics. It is said to be free from ef- 
fects of electromagnetic and electrostatic 
stray fields, uses 70-cycle frequency sup- 
plied by motor-generator set. Component 
units include transformer unit, measuring 
unit, regulating unit and set of connecting 
leads. Safety features are included for 
test men. 
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In selecting strand that will safely do your guying job we suggest giving 
first consideration to breaking strength and life. 


See Copperweld Engineering Data Sheet No. 1686* and select from the 
table of higher breaking strengths the Copperweld strand that will do 
the job. You don’t need to buy oversize strand as a protection against 
later loss of strength due to rust. Copperweld can’t rust—its original high 
strength is permanent. 


You save when you buy smaller diameters and fewer pounds of non- 
rusting Copperweld—and you save too by avoiding costly replacements 
of rusted strand. Copperweld puts your strand life on a COPPER basis. 


*Write us if you don’t have a copy. 


COPPERWELD STEEL COMPANY, Glassport, Pa. 
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* The name PAGE not only identifies de- 
pendable property line protection but it is 
the symbol of quality that safeguards the 
investment. In Page Fence you get an 
assemblage of superior qualities, many of 


Ss Hirt Wire Peuce — Stuce 1883 





PROTECTION—ON THE LINE 


galvanized after weaving. All parts of the 
supporting structure are expertly designed 
and faultlessly made. And Page Fence is erect- 
ed by technically-trained, long-experienced, 





them exclusive. Page Winged Channel Posts 
are stronger and longer lasting. Page Fence 
fabric of copper-bearing steel wire is heavily 


responsible local business men. Write for 
“Fence Facts,’ to PAGE FENCE ASSOCIATION, 
Monessen, Pa., or Bridgeport,Conn., NewYork, 
Pittsburgh, Atlanta, Chicago, San Francisco. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 





NEW BOOK 


Electric Distribution Fundamentals 


SHOWS HOW TO SOLVE 


the problems of design, construc- 
tion, operation, service, methods, 
equipment, mechanics, and ma- 
terials of electric distribution 


From a non-engineering viewpoint, this 
book outlines features of both utility 
distribution and the industrial and 
inside wiring branches of service to 
the outlet. 


THE ABC OF ELECTRIC DISTRIBUTION 


Tells how the distribution system is designed 
and built, how it works, and how it is serviced 
and operated; explains equipment and its use, 
design of carrying lines, problems of maintain- 
ing flow, and materials; discusses how distribu- 
tion fits in economically with the general system 
of electric supply; covers voltage drop, wire size 
calculation, power factor, etc., ete. Practical 
design preblems are included with solutions 
based on diagrams instead of dificult mathe- 
n.atics. 


10 DAYS' FREE EXAMINATION—MAIL COUPON 
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@e~ Look atthese Headings 


@ Perspective of the Elec- 
tric System 


@ Distribution to Serve the 
Load 


@The Distribution Division 
@ Generation of Electricity 


© Fundamentals of the 
Electric Circuit 


@ Inductance and 
Related Char- 
acteristics 


@Tools for 
Electrica 
Problems 

@ Transformers 

© Transformer 
Connections 

®@ Voltage Control 
®@ Current Interrupt- 
ing Equipment 

@Voltage Protection— 
Lightning—Grounding 

@Street Lighting Circuits 


@ Mechanical Principles in 
Distribution 


@Economic Principles in 
Distribution 


@ Measures of Service 


§ McGRAW-HILL BOOK COMPANY, Inc., 330 West 42d St., New York 5 By 

5 Send me Sanford’s Electric Distribution Fundamentals for 10 days’ §& F. Sanford, 

= examination on approval. In 10 days I will send $2.50, plus few 4 Distribution 

® cents postage, or return book postpaid. (We pay postage on orders Engineer, 

=: sccompanied by remittance.) § Cincinnati Gas & 

CS NAMO ...c ccc escccccccccccceveneencecereececcesescsessceeees ese 5 Electric Co. 
Lukscend canada baskanaweaescchaessnnahaet bedeen sae s 242 pages 

5 Seer 3 ee a. = 156 illustrations 

e Ee EE TD 4 66 6050-5655 66 ERS ow dnd oa h 060 eed 069 00%Ss ceeeeceess © 15 tables 

@ POBRIER cccccccvccsccsescccccesssesceccrsecsecosecese eoccccccce § 1 chart 

DORE cit en a eR I baad witha oaleee's W. 7-12-41 § 

® (Books sent on approval in U.8. and Canada only.) s $2.50 
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Fan 


"Allvent'' fans: six sizes; capacities onus 
from 5,000 to 23,000 cfm. Autovent Fan 
— Co., 1805 N. Kostner Ave., Ciicwen. 


Improved ventilating fans for industrial 
and commercial applications have new 
blade assembly designed to overcome nor- 
mal restrictions in air flow to prevent 
“churning” the air, and at the same time 
absorb shocks and sudden changes in air 
loads that ordinarily overtax motor ca- 
pacities, it is claimed. Fan operates with 
V-belt drive from standard speed (1,725 
r.p.m.) motor. 


TECHNICAL LITERATURE 


Report—Data by operating companies 
and manufacturers on turbines, condensers, 
heaters, evaporators, elimination of occluded 
gases, instruments, also turbine operating 
and outage data, are contained in a seven- 
section report “Turbines, Condensers, and 
Associated Equipment, 1940,” publication 
No. H9, available from Edison Electric 
Institute, 420 Lexington Ave., New York, 
N. Y. Price $2 to non-members in U.S.A. 


FLuorEscENT Lamps—Life performance, 
discoloration, lumen maintenance, voltage 


| variation, effect of temperature, and other 
| subjects, including curves, are discussed 
| in a booklet “How to Judge the Pertorm- 


| ance of Florescent Lamps. 


” 


Items to be 


| checked for determining trouble if lamps 


fail to light are listed on a small card 
“Hints to Electricians for Tracing Fluor- 
escent Lamp Troubles.” Both the booklet 
and card may be obtained from Hygrade 
Sylvania Corp., Salem, Mass. 


Workinc Pressures—Maximum _§allow- 
able working pressures for seamless steel 
tubes, nipples or flues with outside diam- 
eters from % to 5 in. and wall thickness 
from 0.055 to 0.5 in. for water tube boilers 
and fire tube boilers are listed on Tech- 
nical Data Card No. 113. The letter-sized 
card may be obtained from the Babcock 
& Wilcox Tube Co., Beaver Falls, Pa. 
Please write for copy on company letter- 
head or give your company connection. 


Copper AND Copper ALLoys—Chemical 
and physical properties of copper, brasses, 
bronzes, nickel silvers and other alloys, and 
information on soldering and welding, are 
contained in a 24-page booklet, “Revere 
Copper and Copper Alloys for the Process 
Industries,” which may be obtained from 
Revere Copper & Brass Inc., 230 Park Ave.. 
New York, N. Y. 


Busuinc Test Set—Bulletin describes 
equipment for measuring of power factor 


| and capacitance of installed bushings and 
| insulators on transformers and_ circuit 


| test men. 


breakers; also includes connection dia 
grams, and points out safety features fo! 
This 12-page booklet may be 
obtained from Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia, Pa. 


INSULATING VARNISHES—Characteristics, 
recommended procedures for use, applica- 
tion by dipping, by brushing and spraying. 
and by vacuum and pressure, also types, 
charts, and tables, on 31 different insulat- 
ing varnishes, paints and enamels are con 
tained in a 34-page book “Manual on In- 
sulating Varnishes.” Copy may be ob 
tained from Irvington Varnish Insulate: 
Co., Irvington, N. J. 
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New Orders Peak Set 
by General Electric 


Establishing a record for a six-months 
period, orders received by General Elec- 
tric Co. during the first six months of 
this year totaled $521,139,000, compared 
with $212,653,000 for the same 1940 
period, an increase of 145 per cent, 
according to President C. E. Wilson. 

Orders received during the three 
months ended June 30 totaled $263,- 
757,000, a record volume for a quar- 
terly period, and were equivalent to an 
increase of 129 per cent over the $115,- 
163,000 of new business booked in the 
second quarter last year. 

Orders to cover equipment for na- 
tional defense purposes amounted to 
approximately $216,000,000 in the first 
six months this year, including $104,- 
000,000 received during the second 
quarter. This brings to a total of $466,- 
000.000 defense orders received since 
the defense program was instituted. 

The company has received an order 
of approximately $16,000,000 said to 
cover the largest single contract for 
merchant-marine ship equipment ever 
placed with one manufacturer. The or- 
der received from Sun Shipbuilding & 
Dry Dock Co., covers main propulsion 
and auxiliary power-generating units, 
along with complete control and protec- 
tive devices for 45 oil tankers. 


Allis-Chalmers Grants 
5¢ Hour Wage Increase 


Terms of the agreement made in 
Washington, D. C., last April between 
Allis-Chalmers Manufacturing Co. and 
the bargaining committee of Local 248 
UAW (CIO) have been fulfilled with a 
5 cents per hour general wage increase 
acceptable to both parties, according to 
Lee H. Hill, vice-president of the com- 
pany’s industrial relations department. 
The contract provides that if a general 
wage increase above the 5 cents per hour 
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is made in any other plant, such in- 
crease will apply to the West Allis 
plant. Wage adjustments were made in 
some of the groups doing piecework. 

A conference between the union and 
the company will be held not later than 
October 25, 1941, to review the financial 
condition of the company in order to 
discuss and consider whether circum- 
stances are such as to warrant additional 
compensation to be paid employees out 
of 1941 earnings. 


Buys Fan and Blower Unit 


The Herman Nelson Corp., Moline. 
Ill., has purchased, as of July 1, the 
entire assets and business of the Auto- 
vent Fan & Blower Co., Chicago. The 
business will be operated as a division 
of the company. 
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Motors, Generators 
Orders Rise 68.5% 


Unit sales of major appliances and 
electric refrigerators declined in May 
from their record highs of the preced- 
ing month, according to NEMA index 
series. On a seasonally adjusted basis 
the sales of major appliances rose and 
household refrigerators index declined. 

Orders received for motors and gen- 
erators-recorded new highs. The index 
for May advanced from 180.4 points to 
443.6 from the April index of 263.2, an 
increase of 68.5 per cent. 

Orders received for transmission and 
distribution equipment declined from 
last month’s level. The index was off 28.7 
points, or 8.7 per cent from 329.7 in 
April to 301. 

Sales billed for industrial materials 
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NEMA INDEX, value of orders received for motors (large d.c., polyphase, synchronous) 
and generators (engine, belt-driven): also for transmission and distribution equipment 
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continued to rise, showing a gain of 
7.4 per cent for May, 1941 as against 
the same month last year. 


Proctor Electric Starts 
Operating at New Plant 


All manufacturing facilities and off- 
ces of the Proctor Electric Co. are now 
located and operating at the com- 
pany’s new plant, 3rd Street and Hunt- 
ing Park Avenue, Philadelphia, accord- 
ing to an announcement made by Wal- 
ter M. Schwartz, Jr., president of the 
company. 

The new plant, which occupies 360,- 
000 sq. ft., more than doubles present 
production capacity of the company. 
More than $500,000 were expended on 
it. 

The company’s former plant build- 
ings at 7th and Tabor Road are being 
taken over and used by Proctor & 
Schwartz, Inc., parent organization of 
the Proctor Electric Co. The major 
portion of the space will be devoted 
to the manufacture of national defense 
materials. 


Vacuum Cleaner Sales Up 


Industry sales of vacuum cleaners 
during the month of May showed an 
increase over the same month of the 
previous year of about 1444 per cent, 
with a total for the month of 199,210 
units, as compared with 174,151 units for 
May of last year, according to a report 
issued by the Vacuum Cleaner Manu- 
facturers Association. The total for the 
five months amounted to 945,396 units, 
compared with 788,841 for the similar 
period of 1940, an increase of 20 per 
cent. 


New Glass Plant 


Westinghouse Electric & Manufac- 
turing Co. has approved plans for con- 
struction of a large glass-manufactur- 
ing plant at Fairmont, W. Va., on a 
site adjacent to. the new fluorescent 
lamp plant now in the course of erec- 
tion. Cost of the plant will be approxi- 
mately $1,200,000. 





New York Metal Prices 


July 8, ‘4! July |, ‘41 

Cents per Cents per 
Pound Pound 
Copper electrolytic ' 12.00* 12.00* 
took A. S. & R. Price. 5.85 5.85 
CO, gins nesses ves 14.00 14,00 
Nickel, | ee 35.00 35.00 
SSO ee 7.64 7.64 
Tem, Sree ........ 53.00 52.75 
Aluminum, 99 per cent 17.00 17.00 


* Delivery Connecticut Valley. 
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Field Reports on Business 


Electrical manufacturers report record volume of new orders received from 
industry and government. Utilities are ordering a variety of equipment, includ- 
ing new generating capacity. New interconnections will require a good volume 
of cable, line hardware, poles and steel towers. Appliance sales are good. 


NEW YORK 


Defense orders for industries in this area 
has brought about a substantial increase in 
production schedules with indications that 
more plant expansion must take place in 
order to fill requirements. Retail sales con- 
tinue to reflect spending created by higher 
wages and greater employment. 

NAM reports that $51,575,000,000 is the 
extent of U.S. commitments for defense, 
divided $40,869,000,000 which will come 
from general funds, $7,000,000,000 from 
lease-lend, and $3,706,000,000 in the form 
of British orders. This year $17,000,000,- 
000 will be spent with $23,000,000,000 
slated for 1942 and $9,891,000,000 for 1943 
and |ater. 

Manufacturers’ shipments in May re- 
sponded to continued strong demand and 
caused the Department of Commerce index 
of daily average shipments to rise 7 points 
to 179 for the month (January 1939 = 100). 
New orders placed sent the index to 207 
and deliveries registered a sharp gain to 
218. Inventories were higher. During June 
the trend continued with indications that 
activity will continue at a high level dur- 
ing the summer. 

Construction awards for the first six 
months this year totaled $2,841,403,000, 
the highest level on record and 9 per cent 
greater than the same 1940 period, accord- 
ing to Engineering News-Record. Awards 
for last week were up 135 per cent over 
a year ago to $74,209,000. June awards 
totaled $589,221,000, up 133 per cent over 
a year ago. 

Utilities are buying a variety of equip- 
ment to meet construction programs which 
are being speeded to meet the continued 
rise in defense loads. Appliance campaigns 
are being continued with good results. 


PACIFIC COAST 


The defense construction order peak may 
be past but another wave of ordering is 
evidenced by a single day’s opening of 
$6,500,000 of various bids for central Cali- 
fornia area alone. Private building in such 
coast areas is running over 10 per cent 
higher than that of last year for the six 
months period. 

Prospective heavy machinery orders in- 
clude equipment for Parker Dam power- 
house, covering $367,700 Westinghouse 
generators, $102,900 Moloney transformers, 
$26,717 Kelman circuit breakers; $4,898 
Memeo disconnect switches, and $5,325 
Westinghouse arresters. Railway & Indus- 
trial Engineering Co.’s bid of $153,800 
was low on disconnect switches for Bonne- 
ville transmission system. Still larger 
awards will be made in July for three 
108,000 kva. generators and three 150,000 
hp. turbines for Grand Coulee; three 25,000 
kva. transformers and two 25,000 kva. con- 
densers for Bonneville; and four 3,333 kva. 
transformers for City of Tacoma. 

Miscellaneous orders of interest cover 
G.E. carrier current equipment, costing 
$25,600 for Bonneville system; 1,500 red 
cedar poles for various 115 kv. lines in 
southern Oregon; and a $266,521 award 
for General Electric distribution equipment 
for Bremerton navy yard. Pacific Gas & 
Electric Co. has discarded its plan to build 
two hydro plants in Feather River Canyon 
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in favor of one new equivalent plant on 
Pit River in Shasta region, to be com- 
pleted in 1943. 


NEW ENGLAND 


Large seale expenditures for plant con- 
struction and for a great diversification in 
equipment needed for national defense con- 
tinue in this area. Central Maine Power 
has ordered a second 20,000-kw. steam 
unit for Wiscasset. One of the two new 
General Electric ship machinery plants to 
be financed by the Federal Defense Plant 
Corp., both to cost between $20,000,000 
and $25,000,000, will be built at Lynn, 
Mass., and will produce 50 ship gear equip- 
ments a year, starting in 1942. 

Connecticut Light & Power expects to 
build 794 miles of rural lines at a cost of 
$1,500,000 as the result of recent legisla- 
tion. Orders for small motors are steady 
and are confined almost entirely now to 
domestic needs as the result of gradual 
lessening of large foreign bookings. B. F. 
Sturtevant Co. has received an order to 
install air conditioning service on 124 
Canadian railway cars. 

Electric lock manufacturers report steady 
commitments and are operating at full ca- 
pacities. Manufacturers of electric alarm 
and signalling systems are on an overtime 
basis. Skilled labor and the supply of 
needed materials, particularly metals, loom 
as the principal deterrents against main- 
taining the present high trend of produc- 
tion in some specialized lines. 

Major appliance sales are very encour- 
aging. A group of central stations in Ver- 
mont reports marked advances in sales of 
refrigerators, ranges, and water heaters for 
this year over the past three years. 


CHICAGO 


General business activity in this area 
continues to move steadily higher with in- 
dustrial production setting the pace. Steel 
mill production in this district is scheduled 
at over 101 per cent of capacity as new 
orders keep the backlog at high level. 

Reflecting the steady rise in employment 
and payrolls, retail trade continues to ex- 
pand. Reports from merchants show an 
extremely satisfactory volume of electric 
appliances being sold. 

Of 27 manufacturers reporting June sales 
to the Electric Association, 21 had in- 
creases over May, while 26 showed gains 
over June, 1940. Electrical Wholesalers 
report an average sales gain of 42 per cent 
in May over the same month last year. 

Allis-Chalmers Manufacturing Co. will 
construct a new $12,500,000 plant near 
Milwaukee. Public Service Co. of Northern 
Illinois will soon award contracts for con- 
struction of an addition to the Skokie 
power plant. 

Department of Public Works has re- 
quested bids on two 400 ampere, 40 volt 
arc welding generators. Jefferson Electric 
Co. received a $136,501 order for transform- 
ers and contract was awarded to the Chi- 
cago Flexible Shaft Co. for fuses, costing 
$327,684. Other defense orders for electric 
equipment placed last week included fur- 
naces, $73,507; pumps, $28,729; wire and 
cable, $51,450; switchgear, $18,811; 
switchboards, 125,750. 
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New REA Training Class 
Registers for Course 


| 


Department of Agriculture has an- 
nounced that 33 high-ranking graduates 
from state colleges and universities in 
all parts of the United States has re- 
ported for a year’s training with the 
Rural Electrification Administration. 
The group includes 24 electrical engi- 
neers, eight agricultural engineers and 
one mechanical engineer, and they come 
from schools in 20 states. It will be the 
sixth similar group to be brought in by 
the REA. 

This year’s training group will have 
the opportunity to work with the group 
of eight distinguished young engineers 
from eight Central and South American 
republics who are to spend a year study- 
ing the techniques and methods of the 
REA. 


Cited by FPC on Accounts 


Federal Power Commission — has 
ordered the Mississippi River Power 
Co., Keokuk, Iowa, to show cause on or 
before July 15 why the company should 
not be required to make adjusting en- 
tries to bring its accounts in conformity 
with the joint recommendation of the 
Federal Power Commission and _ the 
Illinois Commerce Commission that 
recommended accounting adjustments 
be made. 


Preserves Scenic Values 


Power developments in the Banff Na- 
tional Park will be carried out with a 
view to causing the minimum detraction 
in the scenic values of the Park under 
an agreement between the Dominion 
and Alberta governments authorizing 
the Canadian Minister of Resources, 
T. A. Crerar, to grant water storage and 
diversion rights to the Calgary Power 
Co., Ltd. Mr. Crerar said the govern- 
ment had retained Dr. Thomas Hogg, 
chairman of the Ontario Hydro-Electric 
Power Commission, as consulting engi- 
neer. 


Plant to Cost $950,000 


Stone & Webster Engineering Corp., 
Boston, Mass., will begin work at once 
on new power plant at Naval Drydock, 
South Boston, for which a general con- 
tract recently was secured from the 
Bureau of Yards and Docks, Washing- 
ton, D. C., at $950,000. Award includes 
installation of equipment in station, as 
well as lines and facilities for service 
at the drydock. 
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HIGH PRESSURE CONTACTS 


The new L-M High Strength 
Connector applies more 
pressure between wires at 
any given torque than any 
other connector .. . and de- 
velops higher ultimate pres- 
sures between wires than 


any other connector. 






































HIGH ULTIMATE TORQUE 


Even the No. 6 size of L-M 
High Strength Connectors 
takes the highest torque a 
lineman can ordinarily 
apply with pliers and a 
wrench. Larger sizes reach 
new highs in ultimate 


torque strength. 


Now is the time to place your order for L-M High Strength Connectors 


. available with or without the nut retainer feature as you prefer. 


LINE MATERIAL CO. 


WISCONSIN 
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Canadian Electric Group 
Elects DuBose New Head 


McNeely DuBose, who was elected 
president of the Canadian Electrical As- 
sociation at the recent annual convention 
(ELectricaL Wor.p, July 5, page 10), 
has been connected with hydro-electric 
developments in the United States, Pan- 
ama, Spain and Canada. 





Born in North Carolina, he received 
his education at the University of South 
Carolina and North Carolina State Col- 
lege. Mr. DuBose served as engineer on 
the Isthmian Canal Commission, Pan- 
ama, and with the Riegos y Fuerza del 
Ebro, Spain, before going to Canada in 
1926, when he joined the Aluminum Co. 
of Canada, Ltd. Later he became iden- 
tified with Duke Price Power Co., Ltd., 
and Saguenay Power Co., Ltd., of which 
he is at present general manager. 

Mr. DuBose is a director and vice- 
president of Saguenay Transmission Co., 
Ltd., Alma & Jonquieres Railway Co., 
president of Saguenay Electric Co. He 
is also vice-president of the Engineering 
Institute of Canada. 


e 
> Joun W. Scort, Federal Power Com- 


missioner, has been appointed chair- 
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man of the committee on administra- 
tive law of the Federal Bar Associa- 
tion, an organization of attorneys in 
Federal Government agencies. 


> Dewey ABELL, chief engineer of the 
generating department, Lawrence Gas & 
Electric Co., recently received the first 
55-year service pin ever presented an 
employee of the New England Power 
Association system. Mr. Abell began 
work in 1886 as an oiler at the then 
Lawrence Edison station on Common 
Street, becoming chief engineer in 1906 
for the Lawrence company. There are 
now 9,000 employees in the N.E.P.A. 
system, and Mr. Abell’s record exceeds 
that of all others in term of service. 


> Joun A. O'Connor, since 1930 chief 
grade separation engineer of the New 
York Public Service Commission, has 
been appointed chief engineer. A native 
of Albany, Mr. O’Connor first entered 
the state service in 1896. In 1930 he 
was appointed chief grade separation 
engineer of the commission. In 1940 he 
retired from the state service, but later 
that year he was called back to duty 
with the commission. From 1915 to 
1918 he was in private practice as a con- 
sulting engineer and for a period of 
four years between 1918 and 1922 he 
served as advisory engineer of the 
State Department of Public Works. He 
served the city of Rochester before join- 
ing the commission in 1930. 


Pm SamueL Duniap ‘has retired as 
auditor and director of the American 
Steel & Wire Co. after 46 years of serv- 
ice with the United States Steel Corp. 
and predecessor companies. His associa- 
tion with American Steel & Wire dates 
back to 1899, the year of the formation 


of the company. He became auditor in 
1936. 





EWS ABOUT PEOPLE 


Whiting Made President 
of Consumers Power 


Justin R. Whiting, president of the 
Commonwealth & Southern Corp., has 
been elected president of Consumers 
Power Co., Jackson, Mich., largest affili- 
ate of Commonwealth & Southern. When 
Mr. Whiting was elected president of 
Commonwealth & Southern last year, he 
was at the same time elected chairman 
of the board of Consumers Power Co. 
This office has now been abolished and 
Mr Whiting assumes the presidency. 





Blackstone Studios 


He has long been associated with 
Commonwealth & Southern, going back 
as far as 1912 with companies affiliated 
with predecessors of the present eor- 
poration. Beginning the practice of law 
at Port Huron, Mich., he moved to Jack- 
son in 1908 where he engaged in general 
practice, and among his clients were 
companies affiliated with predecessors 
of Commonwealth & Southern. After 
practicing in Detroit, he returned to 
Jackson and organized the firm of 
Whiting. Kleinstiver & Aubrey. In 1932 
Mr. Whiting was elected president of 
the Michigan State Bar Association. 

In 1933 he was called to New York 
and associated with John C. Weadock in 
the practice of law under the name of 
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No matter what you need in Electrical 
Porcelain—whether for Pot Heads, Cut- 
outs, Bus Supports, Transformer Bush- 
ings, or for other high tension uses—get strength 
every possible service advantage by 
specifying 


ILLINOIS PORCELAIN 


The Illinois plant has the necessary flexibility 
to meet customers’ porcelain needs ... from 
the very smallest to the largest sizes. Because 
of the high quality materials used, ILLINOIS 
Porcelain products are uniform, insuring ease 
of assembly. Cooperation by ILLINOIS experts 
is given on special designs. We give immedi- 
ate attention to your inquiries. 









Freedom from 
internal stress 





rh Meals 4&3 


Specify ILLINOIS Porcelain for dependability 
and economy. Send today for latest catalog. 









- 


ILLINOIS ELECTRIC PORCELAIN CO. tt Mc Mtn ek 
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Reliable Straight-line 
Deadends with ‘extra 
long rigid clevises offer 
plenty of clearance from skirts of 
large disc insulators on turns. An 
extra hole in the clevis accommo- 
dates a pin and sling to permit 
easy and accurate sagging of line. 
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Weadock & Whiting, and as general 
counsel of the Commonwealth & South- 
ern Corp. and subsidiaries. He suc- 
ceeded Wendell L. Willkie as president 
of Commonwealth & Southern last year. 


American Water Works 
Promotes H. D. McDowell 


Announcement was made by Earle S. 
Thompson, president of the American 
Water Works & Electric Co., Inc., after 
the regular monthly meeting of the 
board of directors that Warren R. Voor- 
his and William K. Dunbar, vice-presi- 
dent and secretary, respectively, had re- 
tired from active service under the com- 
pany’s retirement plan. 





H. D. McDowell 


The board of directors elected 
Hugh D. McDowell, formerly assistant 
secretary, to succeed Mr. Dunbar as 
secretary. 

“Both of these retiring officers have 
made a fine contribution to the welfare 
of the company during their many years 
of employment,” Mr. Thompson said. 

Mr. McDowell started with West 
Penn Power Co. in 1923 and joined the 
American Water Works & Electric or- 
ganization in 1926. He is a graduate of 
the Rensselaer Polytechnic Institute. 


> Leonarp A. Rice, who for several 
years has been general manager for the 
Arkansas Power & Light Co. in Berry- 
ville, has been made manager of the 
Cotter district, to succeed H. B. NuMEr, 
resigned. Mr. Rice will be succeeded by 
W. A. Thompson, formerly supervisor 
of rural line out of Harrison. 


> James L. Woopress has been ap- 
pointed director of sales for Century 
Electric Co. of St. Louis, Mo. A native 
of Missouri and a graduate of the 
University of Missouri, he spent three 
years with the United Railways of St. 


Louis before joining the Century organ- 
ization in 1907. His first assignment 
was traveling sales and service. He was 
successively assistant sales manager, 
sales manager, general sales manager, 
and now director of sales. He is assistant 
secretary of the company and has been a 
member of the board of directors for a 
number of years. EarL S. Moore was 
made general sales manager. Mr. Moore 
spent a short time in central station 
work before joining Century Electric 
Co. in 1916, and has been with the 
company continuously. C. E. Wuite is 
now export manager. He has been with 
Century since 1919. 


> Henry I. Harriman has become act- 
ing chairman of the board of the New 
England Power Association, following 
the resignation of Frank D. Comerford 
to devote full time to the presidency of 
the Boston Edison Co. Mr. Harriman is 
widely known in North America, having 
been president of the United States 
Chamber of Commerce, and co-founder 
with Malcolm G. Chace of the New Eng- 
land Power system, first in operation in 
1909 with the inauguration of produc- 
tion at the Vernon hydroelectric station 
on the Connecticut River. 


> R. L. Duntap, formerly secretary- 
treasurer of the Pittsburgh section of 
the American Institute of Electrical 
Engineers, has recently been elected 
chairman for the coming year. B. M. 
Jones has been named secretary-treas- 
urer. Mr. Jones has been chairman of 
the meetings and papers committee. For 
many years Mr. Jones has been active in 
the A.I.E.E. and was formerly chairman 
of the electrical section of the Engineers 
Society of Western Pennsylvania. 


> Howarp L. Scare has been ap- 
pointed Hotpoint kitchen sales division 
manager. Mr. Scaife has returned to 
Chicago from the Hawaiian Islands, 
where for the past year and a half he 
has been manager of the Hotpoint ap- 
pliance sales division, Hawaiian Elec- 
tric Co., Honolulu. He succeeds 
Cuar-es L. GrirFritH, who has resigned 
to devote his entire time to other busi- 
ness interestes in the East. Mr. Scaife 
is widely known in electric appliance 
merchandising circles. 


> W. D. Zotiman has been appointed 
sales manager of the new business de- 
partment of the Laclede Power & Light 
Co., St. Louis, Mo., to succeed C. G. 
Murpocu, who retired during June. Mr. 
Zollman joined the Laclede organization 
in 1924 and was at first an industrial 
power salesman. In 1936 he was made 
customer service engineer, and in 1937, 
was appointed Mr. Murdoch’s assistant. 
After receiving his B.S. degree from 
Purdue University, Mr. Zollman joined 
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Utah Power & Light Co. at Salt Lake 
City, where he remained for three years. 
Later he did telephone and power in- 
stallation work with the Missouri Pacific 
Railway Co. 


> D. S. Gray has been appointed su- 
pervisor of utility sales, merchandising 
division, Westinghouse Electric & Manu- 
facturing Co., Mansfield, Ohio. He suc- 
ceeds W. H. THompson, who has been 
named utility sales manager of the 
Westinghouse lamp division, with head- 
quarters in Pittsburgh, Pa. Mr. Gray 
has been associated with Westinghouse 
since 1937. 


> H. M. Sritrer has been appointed as- 
sistant manager of the General Electric 
Co.’s central] station department in the 
New York district. Mr. Sliter began his 
association with General Electric in 
1908 following graduation from Cornell 
University. In 1910 he was assigned to 
the switchgear sales department and two 
years later transferred to New York as 
switchgear specialist. Late in that year 
he was made resident agent for the com- 
pany at Elmira, where he remained until 
1927. Since then he has been active in 
general sales work in the utility field, 
with headquarters in New York City. 


OBITUARY 


> WittiaM B. Boyp, prominently iden- 
tified with the electrical industry in 
Canada, died at his home in Toronto on 
June 24. He was 70 years of age. Until 
his retirement, several years ago, he had 
been president of the Dominion Alloy 
Steel Corp., Ltd. Mr. Boyd had been 
closely associated with Sir William Mac- 
kensie in his electrical enterprises, hav- 


| Send For This 





ing acted as chief engineer in all of Sir | 
William’s power interests. Mr. Boyd was | 


a member of the Canadian Engineering 
Standards Association and of the Insti- 


tution of Electrical Engineers (Great 
Britain). 


> Atsert C. CorneELL, secretary of the 
National Carbon Co., New York, and of 
several of its affiliated companies, died 
at Milford, Conn., on June 29, of a heart 
attack. He was born in Middletown, 
N. Y., sixty-two years ago. 


> Ernest K. Hiccinsottom of Atlanta, 
Ga., southern representative for the 
Bulldog Electric Products Co., Detroit, 
was killed instantly in an automobile 
accident on May 17. Mr. Higginbottom 
had been associated for many years 
with the electrical industry in the South- 
east and had served as the district repre- 
sentative of the Bulldog Co., in Atlanta, 
since 1938. 


> Raymonp C. ALLEN, 63, president of 


the Manchester (Mass.) Electric Co., | 


died at his home there on June 20. 
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16 pages of vital facts about an outstanding 


development for protection against oil fires 


Here is an authoritative handbook 
that may save you outages worth thou- 
sands of dollars! Contains vital facts 
about Mulsifyre Systems . . . the positive 
oil-fire protection that is giving out- 


standing results throughout the industry. 





(Left) Sample of water-and-oil emulsion pro- 


duced by Mulsifyre System. (Center) 5 minutes 
later, some of water separated out. (Right) After 
5 hours, complete separation leaves oil undamaged. 


Compiled by the National Board of 
Underwriters, this detailed report leaves 
nothing to chance or unproved claims. 
Exhaustive tests were made by Under- 
writers Laboratories, Inc., with Mulsifyre 


Systems on transformers, 


punctured 
burst oil pipes, and open vats of oil and 
paint. Full descriptions, illustrated by 
photos and diagrams, show how promptly 
and positively Mulsifyre Systems stop 
oil fires with a mulsifying spray of 
water alone. 

Write for a copy of this book giving 
full details of the patented Mulsifyre 
System . . . the only equipment available 
that operates on this uniquely effective 
principle. Grinnell Company, Inc., 


Offices, Rhode 


Island. Branch offices in principal cities. 


Executive Providence, 


GRINNELL 


Automatic Sprinkler Fire Protection 


12. 1941 
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KLEIN BELTS 
MEAN 
SAFETY 






eis RS RSE ee MER 


“Since 1857”’ 


HEN you're up on a 50-foot stick 

with nothing but air between you 
and the ground, it’s good to know that the 
belt you rely on carries the Klein trade- 
mark. Only the finest material goes into 
Klein belts—only drop-forged Dee rings 
and buckles designed to take 1500 pounds 
are good enough. Safety engineers—line- 
men everywhere—know that 
their safety record—yes, life 
itself—can be trusted to Klein. 


i Your copy of the Klein Pocket Tool 
Guide will be sent on request. 





ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


Metts tah & Sons 





3200 Belmont Avenue, Chicago, Illinois 
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| REA Permits System 


for Gulf Southwest 


Rural Electrification Administration 
has approved a co-operative generation 
and transmission system for ten REA 
distribution co-operatives in Louisiana 
and Arkansas and allotted $520,000 to 
permit construction to start. The system 
will cost eventually in the neighborhood 


of $2,864,000. 


The new system is known as the Ark- 
La Electric Co-operative and its head- 
quarters are now at Homer, La. Its plans 
call for a 10,000-kw. steam-generating 
plant using natural gas and 544 miles of 
transmission lines. 

Ark-La Electric Co-operative is made 
up of five REA-financed distribution co- 
operatives in Arkansas and five in Lou- 
isiana. Their operating or approved 
systems total about 3,300 miles of 
power lines, which will be increased 
to about 5,000 miles. With new generat- 
ing and transmission facilities they will 
be able to serve a proposed new muni- 
tions plant which is planned for the 
area. 

REA has also allotted $700,000 to the 
Harrison Rural Electrification Associa- 
tion of Clarksburg, W. Va.. to build 601 
miles of new power lines and a steam 
generating plant. 

This co-operative is now operating 
more than 300 miles of power lines in 
nine counties and serving nearly 900 
members. The new construction will be 
in Doddridge, Lewis and Upshur 
counties, in which the co-operative al- 
ready has some lines, and in Richie and 
Gilmer counties, in which it has no 
lines present. The new lines will 
serve more than 2,500 members. 

Among the construction contracts ap- 
proved between May 27 and June 24 
are the following: 


at 


ALABAMA— Baldwin County Electric 
Membership Corp., Robertsdale, L. A. Kil- 
lough, Jr., supt., and Gordon Persons & Co., 
Inc., 20014, Montgomery St., Montgomery, 
Ala., engineer, contract to Leo T. Barkerb, 
Moultrie, Georgia, for building 96 miles 
of line, to serve 243 members; bid, $85,736. 

ArKANSAS—Arkansas Valley Electric Co- 
operative Corp., Ozark, Wallace M. Milton, 
supt., and H. B. Gieb, 1207 Texas Bank 
Bldg., Dallas, Tex., engineer, contract to 
Killoren Electric Co., Appleton, Wis., 320 
miles of line, 961 members; bid, $211,105. 


INpIANA—Marshall County REMC, Plym- 
outh, Clayton Robinson, manager, and 


Bevington-Williams, Inc., 730-739 Pythian 
Bldg., Indianapolis, engineer, contract to 
Contracting and Material Co., 1235 Dodge 
Ave., Evanston, Ill., 67.7 miles of line, 168 
members; bid, $47,285. 


Kansas—Arkansas Valley Electric Co- 
operative Assn., Inc., Sterling, Alvia_ B. 


Davis, supt., and Paulette and Wilson, Na- 
tional Reserve Life Bldg., Topeka, Kans., 
engineer, contract to Palmer and Bergen 
Construction Co., Trenton, Mo., 407 miles 
of line, 632 members; bid, $268,941. 
Kentucky—Big Sandy Rural Electric Co- 
operative Corp., Prestonburg, Ray W. 
Chanaberry, Inc., Louisville, Ky., engineer, 
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contract to the F. W. Owens Co., 119 N. 
5th St., Louisville, 114 miles of line, 425 
members; bid, $79,658. 

MicnigAN—Presque Isle County Electric 
Co-operative Assn., Posen, Gustav J. Kle- 
ber, supt., and J. and G. Daverman, 44 Por- 
ter Block, Grand Rapids, Mich., engineer, 
contract to Honold and LaPage, Inc., 815 
Penn Avenue, Sheboygan, Wis., 116 miles 
of line, 300 members; bid, $91,592. 

Mississippi—Tallahatchie Valley Electric 
Power Assn., Batesville, William H. Sax- 
ton, supt., and Allen and Hoshall, 65 Mce- 
Call Place, Memphis, Tenn., engineer, con- 
tract to the Griffin Electric Co., 225 St. 
Ann St., Owensboro, Ky., 115 miles of line, 
405 members; bid, $81,714. 

Missourt—Howell-Oregon Electric Co-op- 
erative, Inc., West Plains, Joe R. Hinds, 
supt., and Midwestern Engineering & Con- 
struction Co., 307 Drew Bldg., Tulsa, Okla., 
engineer, contract to Stovall Construction 
Co., Box 392, West Plains, Mo., 152 miles 
of line, 287 members; bid, $99,839. 


Montana—Missoula_ Electric Co-oper- 
ative, Inc., Missoula, Elmer Thompson, 
supt., and J. M. Garrison, State Water 


Conservation Board, Helena, Mont., engi- 
neer, contract to Western Montana Electric 
Co.. 118 West Main St., Missoula, 37 miles 
of line, 53 members; bid, $27,675. 

NEBRASKA—Southern Nebraska Rural 
Public Power District, Grand Island, R. O. 
Adams, supt., and Raymond H. Reed, Abi- 
lene, Kans., engineer, contract to Snyder 
and Johnson, Inc., Humboldt, Iowa, 160 
miles of line, 243 members; bid, $97,298. 

TENNESSEE — Caney Fork Electric Co- 
operative, McMinnville, D. P. Henegar, 
supt., and J. B. McCrary Engineering Corp., 
engineer, contract to W. A. Smith, 215 
Heyburn Bldg., Louisville, Ky., 512 miles 
of line, 1,773 members; bid, $349,230. 


Construction contracts announced 
previously include the following: 


NeBrRASKA—Dawson County Public Power 
District, Lexington, Albert A. Kjar, presi- 
dent, and Raymond H. Reed, Abilene, 
Kans., engineer, contracts to Crawford 
Electric Co., 514 Jeffers St., North Platte, 
186 miles of line, 247 members plus 110 
irrigation wells, in Section I, and 220 miles 
of line, 375 members, plus 13 irrigation 
wells in Section II. Successful bids were 
$168,302 and $134,138 respectively. 

Vircinta—Central Virginia Electric Co- 
operative, Lovingston, James D. Cooke, 
manager, and Hammond & Long, 3419 
North Main St., Columbia, S. C., engineer, 


contract to Laird Construction Co., 310 
Michigan National Bank, Battle Creek, 


Mich., 175 miles of line, 402 members; bid, 
$123,860. 


WASHINGTON—Stevens County Electric 
Co-operative, Inc., Colville, Alfred M. Os- 
borne, supt. and Edelblute & Mackenzie, 
Old Dominion Bldg., Colville, engineer, con- 
tract to Washington Asphalt Co., 309 W. 
39th St., Seattle, 209 miles of line, 289 
members; bid, $188,935. 


Wisconstn—Price Electric Co-operative, 
Inc., Lake St., Phillips, Carlyle Baldwin, 
supt., and Wisconsin Development Author- 
ity, 602 Tenney Bldg., Madison, Wis., en- 
gineer, contract to Hallett Construction Co., 
Crosby, Minn., 377 miles of line, 728 mem 


bers; bid, $229,455. 
Wyominc-—-Stonewall Electric Co., 54 
South Main St., Sheridan, Thomas W 


Hughes, manager, and C. A. Hermanson, 
54 South Main St., Sheridan, engineer, 
contract to Big Horn Construction Co.. 
Sheridan, Wyo., 68 miles of line, 292 mem- 
bers; bid, $66,380. 
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Recent Rate Changes 


Unitep Evectric Licut Co., Springfield, 
Mass., has been ordered to reduce its do- 
mestic rates by at least $200,000 per year, 
based on 1940 consumption. The Massachu- 
setts commission held that the net earnings 
of the company were not unreasonable, but 
declared that the existing contract with the 
Turners Falls Power & Electric Co., al- 
though made in good faith, represents an 
excessive price for power. The board 
reached this conclusion after a long study 
of the contract and of that of Turners Falls 
the Fisk Rubber Corp., Chicopee. 
Turners Falls contended that the United 
contract was less desirable to the former 
than the Fisk contract; but the commis- 
sion found that the United is the largest 


| purchaser of energy from Turners Falls, 


although not receiving as low a rate as 
Fisk. In 1940 about 32 percent of the Tur- 
ners Falls company’s firm output was pur- 
chased by United. The commission pointed 
out that Fisk purchased 26,159,000 kw.-hr., 
or about 7 percent of Turners Falls’ total 
firm output in 1940, at a rate of 8.58 mills 


| per kw.-hr. United paying 10.42 mills. 


GeorciaA Power & Licut Co., Valdosta, 


| has made rate reductions to three classes 


of electric consumers, according to a recent 
by Walter R. McDonald, 


mission. Mr. McDonald said the new scales 


| would bring about a saving of $15,000 a 
| year to commercial customers and $5,250 a 

year 
| energy at wholesale from the company for 


to three municipalities purchasing 


redistribution by retail. In addition, he said 
the REA co-operatives will save approxi- 


| mately 17 percent on their purchase of 


electric energy at wholesale. 


Detroit Epison Co.’s request to reduce 
its rates $700,000 annually (ELEcTRICAL 
Wortp, June 21, page 10) has been ap- 
proved by the Michigan Public Service 
Commission. In commenting on the com- 


| mission’s action, Chairman John J. O’Hara 


steel can give .... the ruggedness to | 


withstand severe punishment .... the 
ability to outlast normal needs ... All 
these are combined—with outstanding 
economy—in Crapo Galvanized Guy 
and Messenger Strand. 


Long life and low maintenance costs 
are characteristic of this time-tested 
product. Heavy, ductile, tightly-adherent 
zinc coatings, applied by the Crapo 
Process, provide lasting protection a- 
gainst corrosion. The inherent strength 
and endurance of the steel makes for 
dependable, maintenance-free service. 


@rapo Galvanized Steel Strand is 
readily available in all standard grades 
and sizes from representative jobbers. 


@Crapo Galvanized Products also include 
@rapo HTC-130 and HTC-80 Steel Con- 
ductors (Solid and Stranded 3-Wire), Con- 
struction Wire, Tie Wire and Ground Wire. 


INDIANA 


STEEL & WIRE CO. 





MUNCIE, INDIANA 
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said: “As I understand it, Detroit city offi- 
cials want to accept this cut as a begin- 
ning, even though they may not be con- 
vinced it is large enough. We have made 
no special survey of the Detroit Edison 
rates. If the city has facts purporting to 
show the company’s rates are too high, we 
would be more than glad to go over the 
data with them. If the city is prepared to 
ask for a further reduction in rates, it can 


| file a petition asking us to go into the 


matter and we will do so.” 


Pucet Sounp Power & Licut Co. has 
announced a 20 percent reduction in elec- 
tric power rates for spraying and pumping. 
The reduction, to be retroactive to the 


| beginning of the season, has been approved 





12, 


by the state Public Service Department 
and will affect fruit growers in Chelan and 
Douglas counties. It is the second 20 per- 
cent cut made by the company this season. 
The saving to growers under the additional 
cut will amount to $155,000 this season. 


Bevery Gas & ELectric Co’s rate reduc- 
tions saving the public $14,050 annually 
have been accepted by the city council com- 
mittee on public service, and will be recom- 
mended to the Massachusetts Department 
of Public Utilities. 


OKLAHOMA GAs & ELeEctric Co. has been 
granted authority by the Arkansas Utilities | 
Commission to establish reduced rates for | 
cotton gins in eleven towns in its Arkansas 
area. The company now has six all-electric 
gins on its system and the reduction will 
amount to approximately $400 annually. 
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SUB-STATION 


ality Products 
BULLETIN 316 


POWER CONNECTORS 
and BUS SUPPORT 
FITTINGS 


of ' 
MODERN and IMPROVED 


KEARNEY DESIGNED 
BUS SUPPORT FITTINGS 
and 


POWER CONNECTORS 


OW — sub-station men can readily se- 

lect what they need. The new Kearney 
Power Connector and Bus Support Fitting 
Bulletin No. 316 has a handy pictorial index 
which provides ready reference to modern 
Kearney designed fittings and connectors, 
including: insulators and adapters; flat bus 
fittings; round bus fittings; end-to-end flat 
bar; end-to-end tubing to tubing and tubing 
to cable; end-to-end cable to cable; branch 
tap flat bar; branch tap tube-to-tube; branch 
tap tube-to-cable; branch tap cable-to-cable; 
tube terminals; cable terminals ground con- 


nectors and handy accessories. 


Here’s product information you need and 
will use . 
your copy of the Kearney Bus Support Fit- 


. . Check your files now to see if 


tings and Power Connectors Bulletin 316 
has reached you. If not—write for a copy, 
without obligation . . . James R. Kearney 
Corporation, 4236 Clayton Ave., St. Louis, 
Mo.—Canadian Plant, Toronto, Canada. 


The Mark of 
Quality Products 
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for BETTER Construction 
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CHECKS ON ALL POINTS! 





NO WONDER 
MORE & MORE UTILITIES & MANUFACTURERS 


RELY ON INSL-X 


for EFFECTIVE, LASTING INSULATION of 
BUS BARS, LINE COILS, TOOLS, etc. 


_— unique combination of INSL-X 
advantages, made possible by its 
exclusive synthetic rubber base, is 
found in no other insula- 
tion. Now, atourexpense, 
you can test INSL-X .. 
see how easy it is to ap- 
ply by brush, spray or 
dip .. . how effectively 
it insulates. You'll be 
amazed at its economy, 
too. Test INSL-X today! 
Mail Coupon Now! 


INSL-X LABORATORY SERVICE 


Let INSL-X’s engineers cooperate to solve 
your insulation problems. 





SEND FOR FREE SAMPLES 


Some Territories Still Available 
for Manufacturer’s Representatives 


WRITE TO DEPT. W 


iy: INSL-X Co., Ye 





857 MEEKER AVE. BROOKLYN. N. Y. 


. ’ 
* THE INSL-X CO., Inc. Dep't W ; 
s 857 Meeker Ave., Brooklyn, N. Y : 
§ Without obligation, please send: ; 
: ] Samples : 
: Complete Information . 
° ' 
e ‘ 
s Name : 
e ‘ 
® ' 
: Company : 
® ‘ 
8 ‘ 
s Address . 
s ' 
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Samples of 
INSL-X will be furnished Free upon Request. 











Sales Opportunities 


Tampa, FLta.—Tampa Electric Co. has 
approved plans for extensions in steam- 
electric generating station, with installa- 
tion of additional equipment for increased 
capacity. Work is scheduled to begin at 
once. Also will enlarge switchyard at 
plant and extend transmission lines. Cost 
estimated close to $1,700,000. This is part 
of 1941 expansion and improvement pro- 
gram of company. 


Denver, CoLo.—Bureau of Reclamation, 
Denver, receives bids until August 18 for 


main and_ station-service control equip- 
ment, load and frequency control appar- 
atus, 460-volt  station-service and_ unit- 
power switchboards, 125-volt battery con- 


trol and distribution switchboards, battery 
chargers, and 2300-volt  station-service 
switchgear, for installation in Shasta hy- 
droelectric generating plant, Central Val- 


ley project, Calif. All equipment will be 
installed by Government (Specifications 
972). 


STERLINGTON, La.—Commercial Solvents 


Corp., 17 East Forty-second Street, New 
York, N. Y., manufacturer of industrial 
chemicals, solvents, etc., plans installation 
of motors and controls, switchgear, ex- 


terior and interior industrial lighting fa- 
cilities, transformers and accessories, duct 
lines, regulators and other equipment in 
new plant in vicinity of Sterlington, for 
production of synthetic ammonia for Gov- 
ernment. Work will include series of one 
and multi-story structures, equipped for 
large output, with steam power house, mo- 
tor-driven pumping station, shops and mis- 
cellaneous buildings. Cost estimated about 
$10,000,000, and fund in that amount will 
be secured from Defense Plant Corpora- 
tion, Washington, D. C., a Federal agency. 
Work will be placed under way soon. 


IrHaca, N. Y.—New York State Electric 
& Gas Corp., Ithaca, has plans maturing 
for extensions in primary and secondary 
lines for rural electric system in parts of 
Tompkins, Chenango, Broome, Columbia, 
Otsego, Chemung and other counties, total- 
ing close to 450 miles in all, with power 
substation and service facilities. Cost es- 
timated about $500,000. Financing has 
been arranged through Federal aid. 


Los ANGELES, CALIF. 
and Light, 207 South Broadway, plans 
call for bids this month on steel frame 
superstructure for initial unit of new mu- 
nicipal steam-electric generating station at 
100 South Lagoon Avenue, Wilmington, in 
harbor district, previously referred to in 
these columns. Work also will include 
substructure, as well as two large tun- 
nels. Cost about $800,000. Equipment 
awards for plant are being made sep- 
arately. 


Bureau of Power 


NortH Hempsteap, N. Y.—Sperry Gyro- 
scope Co., Inc., 40 Flatbush Avenue Ex- 
tension, Brooklyn, N. Y., manufacturer of 
precision instruments, plans installation of 
motors and controls, transformers and ac- 
cessories, switchgear, interior lighting sys- 
tem, duct lines, conveyors and other equip- 
ment in new plant at North Hempstead, to 
occupy tract of about 26 acres of land, 
fronting on Lakeville Road and Marcus 
Avenue. Main unit will be one-story, 
540x1440 feet, with several auxiliary struc- 
tures, totaling close to 1,350,000 square 
feet of floor space in all. Production will 
be for Government, which has authorized 
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fund of $20,280,000 for project through 
Defense Plant Corporation, Washington, 
D. C., a Federal agency. Of this sum, ap- 
proximately $10,300,000 will be expended 
for machinery and equipment, and re- 
mainder, $9,980,000 for land and buildings. 


Wasuincton, D. C.—General Purchas- 
ing Officer, Panama Canal, Washington, 
receives bids until July 18 for ten panel- 
boards, 24 outdoor-type potheads, 250 
knife switches, quantity of conduit bush- 
ings, cable pulling grips, snap switches, 
fuses, carbon brushes, etc. (Schedule 
5274). Also, at same time, for 12 distri- 
bution-type transformers, 5-kva. rating; 
ten watthour meters; quantity of electric- 
lighting fixtures (Schedule 5276). Until 
July 17, for 35,000 feet of copper cable 
for power transmission, 22,000 feet of pa- 
per-insulated telephone copper cable, 60,- 
000 feet of rubber-insulated copper wire, 
and 12,500 feet of copper rubber-sheathed 
portable flexible cord (Schedule 5275). 


_AserpeeEN, Wasu.—Grays Harbor Public 
Utility District, Aberdeen, plans extensions 


in transmission line in part of Pacific 
County, vicinity of Tokeland, for rural 
electric service. Cost estimated over 


$40,000. Work is scheduled to begin soon. 


Bera, On10—City Council has plans un- 
der way for extensions and improvements 
in municipal power plant, including in- 
stallation of new 2000-kw_ turbine-gener- 
ator unit and auxiliary equipment. William 
C. Kammerer & Associates, Inc., 1900 
Euclid Avenue, Cleveland, Ohio, is con- 
sulting engineer. 


Detroit, Micu.—Fisher Body Division, 
General Motors Corp., General Motors 
Building, Detroit, plans installation of mo- 
tors and controls, transformers and acces- 
sories, switchgear, duct lines, conveyors 
and other equipment for expansion in 
plants at Detroit and Muncie, Ind., for 
conversion for production of aircraft parts 
for Government. Cost estimated about 
$894,000 and fund in that amount will be 
secured through Defense Plant Corpora- 
tion, Washington, D. C., a Federal agency, 
for project, of which approximately $544,- 
000 will be used for machinery and equip- 
ment purchases. 


Horyoxe, Mass.—Municipal Gas and 
Electric Department, City Hall, has filed 
plans for addition to steam-electric gener- 
ating station, estimated to cost about 
$100,000, with equipment. Work will be 
placed under way at once. 


Cotumsus, Nes.—Consumers Public 
Power District, Columbus, has plans ma- 
turing for extensions in primary and sec- 
ondary lines for rural electric system in 
parts of Platte, Boone, Dodge and other 
counties, totaling close to 30 miles, and 
will begin work soon. 


SavANNAH, Ga.—Savannah Electric & 
Power Co., Savannah, and Georgia Powe! 
Company, Atlanta, have plans and sur 
veys nearing completion for joint construc- 
tion of new 110,000-volt transmission line 
for interchange of service, recently an- 
nounced, totaling about 70 miles. Work is 
scheduled to begin soon. 


Crear Lake, Wis.—Wisconsin Hydro- 
Electric Co., Amery, Wis., has secured 
permission to build new Diesel-electric 
generating plant at Clear Lake and _ will 
begin work soon. 
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Defense Operation 
Speeded Through 
Power Sales 

[Continued from page 51] 


and controlled independently of the 
furnace temperature. 

Before the development of con- 
trolled atmospheric electric furnaces 
it was taken for granted that fine tools 
would require grinding to finished 
dimensions. This expensive operation 
is eliminated by using a protective 
atmosphere in the furnace. Copper 
tubing, stainless steel wire and other 
metals are now bright annealed, com- 
ing from the furnace ready to use, 
eliminating the pickling, washing and 
drying operations formerly required. 
Fine alloy steels, gold, platinum and 
other metals are melted inductively to 
avoid the introduction of impurities. 


Focused Heat 


The heat must be applied where 
needed, and only where needed. In 
furnace brazing operations this means 
that the heat must be confined to the 
furnace chamber, and away from the 
cooling zone, where the brazing mate- 
rial solidifies. In many other applica- 
tions local heat is required. High-fre- 
quency induction heating is becoming 
more and more widely used for an- 
nealing the ends of bars, hardening 
the wearing surfaces of complicated 
pieces, and similar operations where 
only a small section is to be heated. 
By the use of high-frequency electric 
heat the energy is concentrated where 
heat is needed. 

Modern production methods re- 
quire efficient handling of materials. 
Shapers, drill presses, grinders and 
other machine tools are put in line to 
perform their operations in proper 
sequence, connected by conveyors so 
that moving the material requires 
little or no labor. But if fuel-fired 
furnaces are used for heat treating, 
this orderly flow of work must be 
interrupted to carry the work in 
process to the old-fashioned dark, 
dirty heat-treating department. This 
heat-treating department is not dark 
or dirty by choice of management, 
but because of the flame, smoke, noise 
and fumes from fuel-fired furnaces. 

Electric furnaces and _high-fre- 
quency converters are clean, safe and 
quiet. They may be, and are, located 
right in the production line, or in a 
central position in the shop, to save 
many man-hours of unproductive 
labor formerly required to move work 
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INSULATION TESTS 3 
SIMPLIFIED WITH Os Ae 
STANDCO New MODEL 3 STOCK 


feya 
B-5 MEGOHMER “ptr 


SHIPMENT 
Ranges: 0-200 Megohms 


0-2000 Ohms 
0-300 & 0-600 Volts DC 


No more tiresome cranking of a hand driven 
generator. 

Steady test voltage of 500 volts DC instantly 
available, at the touch of a push button. Direct 
readings of insulation resistance obtained on 
special color-graded scale without any cal- 
culations. 


Write for New BULLETIN 430. . 


ADVANTAGES 


i. It is completely self-contained. No 
generator cranking required, leaving both 
hands free for making connections or 
recording data. 








2. Low cost maintenance 





3. Rugged construction. 











4. Very sensitive measuring system. 





5. Measurements are read from a clear 
and open scale directly, no calculations. 


; 4 a . Scale has exclusive Standco triple color 
for details of design and operation of this radic- grading, only one of its kind, classifies 
ally new instrument. . insulation as good, fair, doubtful; elimi- 

nates any doubt about the interpretation 


of the readings. 
HERMAN H. STICHT COMPANY, Inc. Be voltage measurements, ‘as reauired in 

installation and maintenance work. 
27 PARK PLACE NEW YORK, N.Y. fai 








SAVE BY SALVAGING... 


wt 
' Those Short Lengths of Wire 
Splice Them the Nicopress Way— 


Now, more than ever, it will pay you to reclaim 
your short wire lengths and make them avail- 
able for further service. 


. There’s a mighty easy and economical way to 
Note how easily ~ do this job—just splice them with Nicopress 


Nicopress Splices Compression Sleeves. 
are made. , 


The work is quickly done and the completed 
splices are small and neat, very little more 
in diameter than the wire itself. Every 
Nicopress splice is strong and tight, ex- 
ceeding the rated breaking 

strength of the wire. 


Order Nicopress Sleeves 
from your jobber today and 
start saving by salvaging 
your short lengths of wire. 


Nicopress Sleeve 


The Wire Coils Easily When a one 
Spliced the Nicopress Way. 


Completed Nicopress Splice 


THE NATIONAL TELEPHONE SUPPLY CO. 


5100 Superior Ave. Cleveland, Ohio 
Canadian Mfr.—N. Slater Co., Ltd., Hamilton, Ont. 
Export Distributor—International Standard Electric Corp., New York, N. Y. 
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| duction, must always be conscious of | 


common applications: 


back and forth between the produc- 
tion line and the heat-treating de- 
partment. 


Typical Savings 


The plant manager, whether work- 
ing on munitions or on normal pro- 


costs. Electrical energy, as energy, is 
relatively expensive. Does this added 
cost for energy prohibit the use of 
electric heat? 

A study of this question involves 
consideration of the relative impor- 
tance of the added cost for energy as 
compared with the savings that can be 
made by the use of electric heat. This 





| comparison can be made for several 


1. In heat treating high-speed steel tools 
a typical pair of electric furnaces, one for 
preheating to 1,600 deg. F. and the other 
for superheating to 2,360 deg. F., will 
consume about 30 kw.-hr. per hour. At an | 
industrial rate of 14 cents, the cost for 
power will be 45 cents per hour. A pair 
of gas furnaces—modern ones—will require 
400 cu.ft. of gas, at 50 cents per thousand 
cubic feet, costing 20 cents, so electric 
heat costs 25 cents per hour more than 
gas. But the tools from controlled atmos- 
phere electric furnaces, hardened in one 
hour, can be cleaned and finished in one 
hour. The gas-heated tools will require 
three hours or more for cleaning and 
finishing because of the attack of the un- 
controlled atmosphere produced in_ the 
commonly used semi-muffle furnaces. At a 
conservative rate of $1 per hour for the 
toolmaker’s time, the direct savings will 
be $2, against the added energy cost of 
25 cents. Other savings, due to elimination | 
of spoilage, longer tool life and lower 
maintenance costs, multiply this saving 
many times. 

2. For a hot pressing operation an elec- 
trically heated conveyor furnace was in- 
stalled, feeding blanks to the press 
operator. A gas furnace was considered, but 
it would have required installation at a 
distance from the press, so a helper at 
70 cents per hour would have been re- 
quired to feed the work to the press 
operator. The cost of power is 60 cents 
per hour. The cost of gas was estimated 
at 40 cents per hour. The electric furnace 
made possible a direct saving of 50 cents 
per hour. 

3. A forging operation required heating 
of a small section in the middle of a | 
partly machined arm. Gas heat required 
six minutes to heat this section to 1,800 
deg. F. High-frequency induction heating 
reduced this time to eight seconds. With 
gas, conduction of heat raised the tem- 
perature of the entire piece so that it had 
to be handled with tongs. The inductively 
heated piece could be handled with gloves, 
and the rate of production was stepped up 
from 50 to 150 pieces per hour. This | 
reduced the direct labor cost from $1.50 to 
50 cents per 100 pieces. Power, in this | 
case, cost no more than gas, as the heat | 
was confined to the section to be forged. 
Other savings were made because the 
electrically heated pieces were cleaner and 
more uniform. 

4. Stainless steel thermocouple tubes | 
for aircraft engines were soldered with a | 
hand torch, using oxygen and acetylene. 
The cost for labor, oxygen and acetylene | 














This sign becomes effective only when property is 
protected by a Stewart Non-Climable Chain Link 
Wire Fence. Stewart Fences assure continuous, de- 
pendable protection and exclusion of enemy agents. 
Next month may be too late—you need Stewart pro- 
tection NOW! Send for Catalog No. 79. Sales and 
Erection offices in principal cities. 


THE STEWART IRON WORKS CO., INC. 
866 Stewart Block Cincinnati, Ohio 


“‘Fence Builders to America Since 1886”’ 
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BURNDY ENGINEERING CO., INC., 459 £.133 ST., N.Y.C. 
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totaled about 3 cents per piece, with a 
production of 25 pieces per hour. A small 
induction heating unit reduced this cost 
to less than 1 cent per piece, with a pro- 
duction of more than 150 pieces per hour. 
Rejections of this small but important part 
were reduced from 40 percent to practically 
nothing. 

These four operations are typical 
of hundreds of others which exist in 
new defense plants. If the power 
salesman will look for processes 
which require energy, he will find 
that electrical energy can be applied 
with economy and will result in in- 
creased production, decreased costs 
and improved products. 





Improved Hardware Cuts 


Radio Interference 
[Continued from page 44| 

All ground wires are covered by 
ground moulding. 

Item 11 — Radio interference 
caused by poor contact between angle 
clamp clevis and disk strain insulator 
eye (also strain insulator clevis and 
eye-bolt) occurred on vertical con- 
struction on small angles. In these 
cases the metal parts get slightly cor- 
roded. During temperature changes 
the bearing surfaces shifted position. 
The tension was not sufficient to make 
a good clean contact. This condition 
was corrected by placing the con- 
ductors on pin insulators supported 
on steel pins on angles up to 17 deg. 
Vertical construction, using strain in- 
sulators, is now used on angles over 
17 deg. 

When we were tightening hardware 
our costs were approximately $10 per 
mile. Hardware had to be tightened 
twice each year. Our net costs for re- 
placing hardware is $20 per mile. 

We have changed approximately 
500 miles of line. In one instance, on 
a 6,900-volt, single-phase, grounded 
line 15 miles in length we had an 
average noise level of 110 microvolts 
per meter. After the hardware was 
changed this noise level was too low 
to be measured. 

Two years experience with our new 
specifications and with our rebuilt 
lines have convinced us that we have 
solved the problem of hardware radio 
interference. 


Booklet on Fluorescent 
General Electric Co., Nela Park, 


Cleveland, Ohio, has published an in- 
teresting 28-page booklet on fluorescent 
lighting. 
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Save | 
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Installation 


“IMPROVED METAL SNATCH" 
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In Favor With Linesmen 
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Market Street 
Lockport, N. Y. 
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[] Company names, 
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REFERENCE. 


Active electrical 
most valuable volume in their offices. 
Use it yourself .. 
source of information. 





Is It Useful? 


Decide for yourself—check the fol- 


features of the Electrical 


Reference. 


238 manufac- 
turers. Not a jumbled of loose 
pamphlets, but one solid, page-after- 
Page section. 


142 big pages of product-classified list- 
ings of 3500 manufacturers; the ‘‘who 
makes it’’ section. 


| Alphabetical list of products classified 


above; completely cross-indexed. 


trade names, 
. over 6000 listings. 


street 
addresses . . 


(1) Everything up-to-date, and edited for 
' 


1941 use! 


Or a total of 558 pages packed full 
of buying and specifying informa- 
tion, all in one handy, ever-ready 
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men say it’s the 


. it’s your first 


e ELECTRICAL - 
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330 West 42nd Street, N. Y. City 
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Bias Tapes with 


PLENTY OF STRETCH! 


HEY fit snugly into all corners and 

crevices. Their exceptional flexibility 
and tensile strength are due to an Acme de- 
veloped process of applying pure vegetable 
oil varnishes of Acme formula to highest 
grade cotton fabrics. Offered in bias or 
straight tapes, and in rolls up to 36” wide 
—yellow or black. Samples if requested. 


The Acme Wire Co., New Haven, Conn. 


Acme Wire Products 


VARNISHED INSULATIONS — MAGNET WIRE 
COILS. 


se et 


SOLDERLESS CONNECTORS 
HAVE YOU TRIED 





The New Ilsco Lugs? 


BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 


, ee 


GENTLEMEN: COUPON 
SEND ME new Catalog & Sample! TODAY 


ILSCO COPPER TUBE 
AND PRODUCTS, inc. 


5629 MADISON ROAD —--— CIN.,O. 


118 (142) 


| 


| 


| 








| 


“Bird-Proof’ Gap Cuts 


Rural Line Outages 
[Continued from page 49| 


age was enough to prevent icicle for- | 
mation except when the temperature | 


was 25 deg. or lower. 


It was found that it was impossible | 


to set up a leakage path through the 
bore or over the surface even though 
the gap was very wet, except by ice 
bridging the gap, unless the electrode 
was touching the end of the tube or 
was at the very most not more than 


1 7 TAY 
ig mM. away. 


If the external gap was short cir- | 


cuited, leakage current over the sur- 


| face of the Bakelite tube caused track- | 
| ing, the appearance being the same | 


as some tubes taken from the com- 
pany’s transformers. 


Under sleet tests it was observed | 
that a tube of ice formed around the | 
outside of the Bakelite tube under | 
There is fre- | 


severe conditions. 
quently a little corona between the 
top end of this tube of ice and the 


bracket which held the Bakelite tube 


onto the bushing of the transformer. 
| This corona is enough to produce | 
| slight heating at the top end of the 
| ice tube. 


When weather 
Movement was stopped when 


under these conditions the gap was 
short circuited by the wet icicle. 


| Severe tracking then occurred over 


the surface of the Bakelite tube and 
it is believed this was the cause of 
some of the tube failures traced to a 


severe sleet storm in the spring of 
| 1940, when a number of tubes failed. 


Design Improved 


To obviate these difficulties various 


| improvements were made in the orig- | 
inal tube designs, as shown in the | 


accompanying diagrams: 


| 1. The upper end of the Bakelite | 
tube is closed by a cap to prevent | 
moisture leaking into the tube at the | 


upper end. 


2. A Bakelite umbrella or shield | 


was screwed to the end of the tube to 


| serve two purposes: First, to create | 
more space between the water drip | 


from the end of the tube and the brass 
electrode, so there is less likelihood of 
drops being drawn over to the brass, 
and second, to prevent a tube of ice 
from slipping off and shorting the 
gap. 

Sixty-cycle flashover tests made of 


| the old and improved expulsion tubes 
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warms | 
| slightly the ice collar slid down the | 
| tube. 
| it struck the erounded electrode and 
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LET RUSGREEN SOLVE 
TOUGH SERVICE PROBLEMS 


Rusgreen Bus 
Clamps 
Bus Supports 
Splicing Units 
Split Tinned 
All Voltages Connectors 
Cutout Potheads oe Cable 
Seconecs— ® —_— 

Insulating 
For Sector Compounds 
Type Cables Cable Spilcing 
Conduit Bells Kits 


Endulators 

(Potheads) 

All Shapes, 
All Sizes 


Cast Iron Sectionalizing Boxes 


Made in all types and descriptions. Single 
or multiple conductor heads. Bakelite lin- 
ings and partitions. 


Endulators and _ ff 
Conduit Bells sy 7 


Designed to meet rigid 
standards over a wide 
range of service require- 
ments. 


For over a quarter 
of a century, Rus- 
green has been 
making standard 
items, and special 
items, built to your 
most exacting re- 
quirements. Write for our lacest bulletins! 


RUSGREEN MFG. CO. 


14260 Birwood Ave. ¢ Detroit, Mich. 
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HEMINGRAY 661 
UNIVERSAL 


Already a favorite with many utilities be- 
cause of its many uses. With it you need 
stock only one insulator for standard 
medium voltage lines and arc light circuits. 


Its Outstanding Features 
e lower groove has ample insulation for 6600 
volts. 


@ on corner turns, wire can be a into 
lower groove... increasing strength o _ 
and reducing possibility of both pin-bending 
and pin-breakage. 


© has long leakage path. 
© has high impact strength. 


e Data sheets ready 
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The Job 
MUST Go On! 


Your customer is justified in 
expecting you to use every pos- 
sible effort to fill his order, in 
spite of present difficult condi- 
tions. 

If materials you are using are 
hard to get 


TRY STAR 
PORCELAIN 


There are many different kinds, 
one of which may have just the 
characteristics you need. Write 
NOW for informative booklet, 
“Survey of Characteristics of 
Molded Ceramic Products.” Or 
get in touch with us on your 
specific problem. 





showed that the changes had raised ; 


the wet flashover voltage from 12 to 
26 kv. r.m.s., while the dry flashover 
value ranged from 30 to 35 kv. r.m.s. 
The gaps were also subjected to surge 
capacity tests which showed ability 
of the gap to withstand five successive 
surges of 11,000 amp. capacity. 
Allowing for erosion due to both 
currents and follow currents 
and stroke frequency data available 
in 1937, it was assumed that a con- 
servative estimate of operating life 
would be from seven to nine years. 
This included failures due to surge 
currents in excess of 30,000 amp. In- 


surge 


spection of gaps removed from ser- 


vice during construction or mainte- 
nance and returned to stock shows 
erosion to be less severe in this terri- 
tory than estimated. Therefore, aver- 
age life is expected greatly to exceed 
early estimates. 





IMOuUSTRiaL 


a 


Lae ed 





1.F.B.—Industrial Feeder Bus and 






1.P.1.—Industrial ‘Plug-in’ Bus em- 
| body the latest improvement in the 
} enclosed busbar system of electrical 
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. Illinois Court Grants 


power distribution. Write for litera- 
ture. 
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PORCE OMPANY 


51 Muirhead Ave. Trenton, N. J. 


Provide dependable anchoring when 


soles are subjected to unusual 
itrains from storms. Made of tough, 
certified, rust resistant, malleable 
ron for extra strength and holding 
sewer. Write for new bulletin. 


EVERSTICK ANCHOR CO. 
INL a1 46 moda 
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Utilities Rehearing 


Illinois Supreme Court has granted a 
rehearing of the Geneseo-Heyworth util- 
ities cases in which the court previously 
held that utilities equipment could be 
removed from city streets at the expira- 
tion of franchise agreements. The case 
is of special interest in Springfield be- 
cause the electric light franchise of the 
Central Illinois Light Co. expires 
shortly. 

Utility companies asked the rehear- 
ing, contending that the court’s order 
would result in general confusion in 
utilities circles, make new financing vir- 
tually impossible and prevent extension 
of services, inasmuch as it would be 
necessary to meet all obligations of a 
company previous to a franchise expira- 
tion, which would mean that all im- 
provements would be paid for on a 
short time basis rather than spread out 
through the years. 


en 
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W. . DILLON & CO., INC. 


Measures exact amount of tension applied 


to cable, guy and messenger wire. Elim- 
inates costly breakdowns, pays for itself on 
first job. Light weight—compact—easy to 
use. Write for literature. 


10 DIFFERENT CAPACITIES RANGING FROM 


0-15,000 Lbs. $117.50 
INCLUDING SHACKLES AND CARRYING CASE 


5410 W. Harrison 
Chicago, 11. 
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the wall. No projecting brackets necessary. 
Quick and easy to install couplings. Only 
two bolts to tighten. Quick access to the 
full length of wireway. Investigate—Write 
for literature. 
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~ PROFESSIONAL SERVICES 


Consulting Management Designing Inspections 
Accounting Appraisals Testing Cost Analysis 
Valuations Construction Financing Investigations 











































BARKER & WHEELER et He Recording & Statistical Corp. 


Utility and Industrial Valuations, Design and TESTS BILL ANALYSIS—CONSUMPTION 
Construction of Power Systems, Water Supplies, 


ccmmene anil Sanees Gime, Gasew Peater- Electrical, Chemical, Mechanical, Photometric STUDIES 
tion and Cost Control Systems. INSPECTIONS RESEARCH THE ONE-STEP METHOD 
11 Park Place, New York City Materials and Supplies Private Labs. for Clients Bill Frequency Analyzer 
36 State Street, Albany, N. Y. 102 Maiden Lane New York 


Electrical Testing Laboratories, New York, N. Y. 





BLACK & VEATCH FRANK F. FOWLE & CO. SANDERSON & PORTER 


Consulting Engineers : ENGINEERS 
. or the 
Water, Steam and Electric Power Investigations, Electrical and Mechanical NTT y : 
varnees FINANCING—REORGANIZATION— 
Design, Supervision of Construction, Valuation, ENGINEERS DESIGN—CONSTRUCTION— 
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Tests and Laboratory Service. . : s INDUSTRIAL and PUBLIC UTILITIES 
4706 Broadway, Kansas City, Mo. 35 East Wacker Drive Chicago, IIl. Chinas New York Sen Bieien 








HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 






SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 


E. J. CHENEY AND CO. 


Engineers and Consultants 


61 Broadway New York f 
Chicago, IIl. 








HUGH L. COOPER & CO. WILLIAM S. LEFFLER SPOONER & MERRILL, INC. 


succeeding C l ° E ° 
General Hydraulic Engineering, including the CHARLES F. LACOMBE—WILLIAM S. LEFFLER onsulting Engineers 
design, financing, construction and management runsic Utne Wenge Petiane Design—Supervision of Construction 
of hydro-electric power plants. Economic Audits for Selective Load Building 


Balanced Domestic Load Development Reports—Examinations—Valuations 


Cost Analysis—Rate Cases 20 North Wacker Drive, Chicago, Illinois 
101 Park Ave. New York 30 East 42nd Street—New York 








DAY & ZIMMERMANN, INC. CHAS. T. MAIN. INC. STEVENS & WOOD 


ENGINEERS Engineers Incorporated 
Design - Construction - Management Boston, Mass. ENGINEERS AND 
Investigations and Reports Electric, Steam and Hydraulic Projects. CONSTRUCTORS 
: : PHILADELPHIA Investigations, Reports, Designs and 
NEW YORK packard Building CHICAGO Appraisals. 30 Broad Street New York 


STONE & WEBSTER 
J. H. MANNING & COMPANY ENGINEERING CORPORATION 
ENGINEERING Design and Construction 
SERVICES Reports ¢ Examinations *® Appraisals 
Consulting Engineering 
BOSTON ¢ NEW YORK « CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO * LOS ANGELES 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 


Plant Surveys—Reports 120 BROADWAY FIELD BUILDING 


288 Alameda Avenue Youngstown, Ohio NEW YORK CHICAGO 















ROBERT E. FOLEY DANIEL W. MEAD A. Y. TAYLOR AND COMPANY 
CONSTRUCTION CORPORATION F. W. SCHEIDENHELM Municipal and Industrial 


Consulting Engineers Consulting Engineers 


Rural Lines—Transmission Lines , 
: g Hydro-Electric Development, Dams, Water Supply, 






Fire Alarms—Telephone Lines Flood Control. Engineering Problems relating to Reports, Appraisals, Design . 
Water Rights and Water Power Law. Appraisals. Supervision of Construction 
48 Griswold St. Binghamton, N. Y. New York City, 50 Church St. 2 So. Central Ave. Clayton, Mo. 





ARTHUR L. MULLERGREN 


Public Utilities Consultant 








FORD, BACON & DAVIS, Inc. 
Engineers 

DESIGN «© CONSTRUCTION 

VALUATIONS ¢ REPORTS 


New York 
Philadelphia — Washington — Cleveland — Chicago 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 
















Management 














Fairfax Bldg. Kansas City, Mo. New York, N. Y. 








120 (144) ELECTRICAL WORLD @ July 12, 194! 








LETTERS 
TO THE EDITOR 





National Advertising 
for Utilities 


To the Editor of ELtectricaL Wort: 


I wish to compliment you on the edi- 
torial “The Beginning,” in the June 14 
issue of ELectricaL Wortp. You have 
briefly and forcibly indicated what the 
electric industry must do if it is to con- 
tinue as a private industry. 

I would like to urge as strongly as I 
can that the industry should immedi- 
ately inaugurate a national, institu- 
tional advertising program, similar to 
that of the A T & T, and that each 
local utility should—through the press 
and radio—tie into this national effort 
with local advertising of similar char- 
acter. The effort to discredit the power 
industry and many other large indus- 
tries which is now being made by those 
in the federal government service has 
for its objective state socialism, and 
unless this propaganda is vigorously 
attacked and counteracted the public 
reaction will be favorable to the social- 
ist plan. The expense involved will 
probably have to be borne by the 
stockholders and not charged to opera- 
tion, but it is their interest that is at 
stake as well as our American system 
of private ownership and operation. 

At the Buffalo meeting of the E.E.I. 
I understand a committee was ap- 
pointed to consider this matter. I hope 
that there will be a favorable report 
and prompt action. The time is now. 


HERMAN RusseELt, President 
Rochester Gas & Electric Corp., 


Rochester, N: Y¥. 


Transformer Performance 


To the Editor of EtectricaL Wort: 

I fear that an erroneous impression 
was given by the news account of the 
transmission and distribution commit- 
tee of the Pennsylvania Electric Associ- 
ation in ELtectricaL Wortp of June 7, 
1941, page 18. It was stated there that 
failure rates for self-protected and com- 
pletely internally protected transform- 
ers “exceeded by half the percentage 
failure for transformers without pro- 
tection.” 

Actually the report showed that 
transformers without lightning protec- 
tion had a failure rate of 0.84, as com- 
pared to 0.45 and 0.52 for the self-pro- 
tected and completely internally pro- 
tected types, respectively. Also, the 0.84 
failure rate for transformers without 
lightning protection is practically iden- 
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tical with the 0.83 average rate for all 
transformers with external protection. 
It is desirable to recognize that the 
relatively low failure rate for unpro- 
tected transformers is attributable to 
the fact that they are largely installed 
in shielded areas and subject to a mini- 
mum of lightning exposure. 

W. H. Jones, Chairman, 

T & D Committee, PEA. 


“Flammable” Is a 
Good Word 


To the Editor of ELtecrricaL Wor.p: 


In your editorial “Of Words and 
Engineers,” on page 85 of your June 
14 issue, is a statement that I feel im- 
pelled to question. 

I agree heartily with Mr. Brown’s 
objection to the unhappy construction 
of the word “flammable.” But if he 
asserts, as you say, that “there is no 
such word in any dictionary,” he’s just 
as wrong as the word (or more so.) 

It can be found, in the sense of 
“inflammable,” in Webster’s New In- 
ternational of 1940 and in Funk & 
Wagnall’s New Standard of 1940. And, 
just to show that the word is no young 
upstart, it is also shown, with the same 
meaning, in an old six-volume Century 
Dictionary of 1889 that I happen to 
have at hand. After that I quit look- 
ing! 

Perhaps Mr. Brown meant that the 
word isn’t in some dictionaries, rather 
than it isn’t in any dictionary? Or 
maybe you just wondered how many of 
us would “rise to the bait” if you in- 
tentionally let slip a minor misstate- 
ment? If so, the fishin’s good here! 


L. L. Hopxrns, 
Scotia, N. Y. 


[Mr. Hopkins is right. We looked it 
up, too—after receiving his letter.— 
EpirTor. | 


City Light Sets Record 


Seattle City Light revenue for the 
twelve months ended April 30 was the 
highest of any such period in the plant’s 
history, according to the report filed re- 
cently with City Council. Total revenue 
for the period was $6,376,746, an in- 
crease of $253,435 over the correspond- 
ing period last year. April revenue was 
$567,076, compared with $501,576 for 
April, 1940. 

Ranges on the lines reached an all- 
time high of 42,460. Merchandise sales 
for the twelve months were $778,391, an 
increase of $245,190 over the corre- 
sponding 1940 period. 


1941 













Lubricated 


Re tacts 
















































RTA UA PRG) 4 AL aa 


| WRITE FOR TE ee, 

BEST MATERIAL 
GOOD WORKMANSHIP 

PROMPT DELIVERY 






HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY | | 














CABLE-SPLICERS 
WIPING CLOTHS 









WILLIAMS 
FLEX'BLE - FINISHED 
WIPING CLOTHS 
entestea 


CLOTH 


sealed in wax paper 
wrappers 


Wipe Perfect Joints 


on lead-sheathed cable splices 
A post card for free instructions 


GEO. E. WILLIAMS, Mfr. 


3035 Aldrich Avenue, Minneapolis, Minn. 


G.C.A. 
Lamp Replacers 
Lamp Base 
Removers 
Cartridge Fuse 


Tongs 
Switch Hooks 





Send for Catalogue 


We have been making 
safety tools for 24 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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Issue Preferred Stock 


Offering has been made at 105 and 
dividends accrued from May 1 of 4,021 
shares of the Luzerne County Gas & 
Electric Corp.’s 514 per cent cumulative 
$100 par value preferred stock, of 
which 39,979 shares are being issued 
in exchange for an equal number of 
shares of outstanding $7 dividend and 
$6 dividend first preferred stocks. The 
purpose of the new issue and of the 
sale of $900,000 of serial notes is to 
retire all the outstanding preferred 
stock. Additional funds necessary for 
this purpose or to pay the expense of 
the issue are to be met from the treasury. 


Authorize Rural Lines 


Certificates authorizing construction 
and operation of 25.99 miles of rural 
electric line granted to three 
utility companies recently by the I}linois 
Commerce Commission. Illinois Iowa 
Power Co. was authorized to build 2.06 
miles in Livingston County, Central 
Illinois Electric & Gas Co. 5.65 miles 
in Vermilion County and Central Illinois 
Light 18.28 miles in Peoria, Tazewell 
and Woodford counties. 


were 


Alaska Issue Authorized 


Federal Power Commission has au- 
thorized the Anchorage Light & Power 
Co., Anchorage, Alaska, to issue $300,- 
000 principal amount of its first mort- 
gage bonds, series A, 5 per cent, to be 
dated as of June 15, 1941, and to mature 
serially in the amount of $30,000 on 
June 15 in each of the years 1942 to 
1951, inclusive. 


Accept City Franchise 


Ohio Public Service Co. has notified 
Alliance, Ohio, officials that it would 
withdraw its protest to the Ohio Public 
Utilities Commission and accept a new 
ten-year power franchise offered by City 
Council. The contract leaves unchanged 
domestic and commercial rates and 
gives the city free street lights, the 
latter representing a saving of $23,960 
a year to the city. The new franchise 
became effective July 1. 


Permits Abitibi Payment 
Justice W. E. Middleton of Toronto 


has granted authorization for an order 


permitting G. T. Clarkson, receiver 
and general manager of the Abitibi 
Power & Paper Co. to pay $6,356,400 
out of the cash of the company on ac- 
count of principal to the company 


bondholders. 
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SEARCHLIGHT SECTION 


( Classified Advertising ) 


“rposiness OPPORTUNITIES” : tsi0'on tesa 


UNDISPLAYED 


10 CenTs a WorD. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Boz Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


——RATES—— 


DISPLAYED 

Individual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $6.50 per ineh for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column, 3 columns—-30 inches—to a page. 


NEW ADVERTISEMENTS received by 10 A. M. Monday will appear in Saturday's issue, 
subject to limitations of space available. 


seuverenseesencnescsunesconeeenzesnaneuanounneesoncenscerscuscusrernecssonsscsssseusccnssnccsenecsscessanee”. 


POSITION AVAILABLE 


Electrical designer-draftsmen—Competent 
to design rigid conduit type system of 
interior wiring layouts. 


Electrieal Specification Writer — Com- 
petent to prepare specification for rigid 
conduit type system of interior wiring 
layouts. 


Address reply to Mechanical and Electrical 
Department, c/o Carr and J. E. Greiner 
Company, Architect-Engineers, Marine 
Base, Jacksonville, North Carolina. 


Include experience record stating age, education, 
salary desired and when available. 


The above positions are in connection with the 
design of permanent type building construction 
such as Barracks, Mess Halls, Theaters, Adminis- 
tration, Warehouses and Housing Quarters, etc. for 
a Marine Base at Jacksonville, North Carolina. 


SUOUOEECUOUOLERODOOOROEEEOAUOOOOEAEOUOUOSEREDEOUOOEEEEODIOOOSEOOGODOEREEESDOOEEDEDLADEROEDON 108 Bott TERS 


POSITIONS VACANT 


ceccanicttamanaaninstina sie oma ce nee eaedganion etiahenceeaiaaarsaimag asiidbitieiiaiceiciciane 
MANUFACTURER selling nationally will add 
to their staff an electrical engineer who has 
had engineering experience as well as business 
experience. Position is investigating the manu- 
facturing of new products. Kindly give your 
experience and compensation desired. P-916, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago. Ill. 
WANTED: For interesting engineering work in 
the Middle South—structural, architectural, 
mechanical, electrical, chemical, civil and sani- 
tary engineers; designers and draftsmen; sur- 
veyors; supervising engineers and inspectors; 
about one year’s work at good pay. Reply, 
giving experience, education, position and salary 
desired. Whitman Requardt & Smith, 1304 St. 
Paul St., Baltimore, Md. 


DRAFTSMEN: Electrical, experienced generat- 

ing station and substation. Location New 
York City. State experience and salary desired. 
P-929, Electrical World, 330 W. 42nd St., New 
York, N. %. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 
This thoroughly organized advertising serv- 
ice of 31 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
positions of the calibre indicated above, through 
a procedure individualized to each client’s per- 
sonal requirements. Several weeks are required 
to negotiate and each individual must finance 
the moderate cost of his own campaign. Retain- 
ing fee protected by a refund provision as stipu- 
lated in our agreement. Identity is covered and, 
if employed, present position protected. If your 
salary has been $2,500 or more, send only name 
and address for details. R. W. Bixby, Inc., 262 
Delward Bldg... Buffalo, N. Y. 
EXECUTIVES AND TECHNICAL MEN. Quali- 
fied candidate desiring $2,500 to $20,000 posi- 
tion may contact employers through our 
confidential services, established 26 years. The 
National Business Bourse, 20 W. Jackson 
Blvd., Chicago. 


POSITIONS WANTED 


ELECTRICAL ENGINEER and EXECUTIVE 
38. Diversified and balanced experience all 
phases utility operations, design, construction 
and operation, power plants, transmission, 
distribution, industrial service, rates, budgets, 
public relations. Excellent record employee 
relations, civic affairs, organization and sup- 
ervision. Fully capable as executive assistant 
or superintendent, position with consulting or 
management firm, or with financial institu- 
tion. Now employed. PW 920, Electrical 
World, 520 N. Michigan Ave., Chicago, Il. 


UODeDeONUNOOROEOROGRESaCeUSOROOROROCOONOEAS 


SOOEHOREEEDCRERE ORDER EERE REA eeeEteeeeeeceeeeceecees ORERRSRRRE DOERR REeeeRReReeEsEReReeeeeCoeetseeE: 


ELECTRICAL WORLD e 


BU 


GRADUATE 
ELECTRICAL ENGINEERS 


Permanent Positions 


American citizens, design experience 
preferable, free to locate anywhere in 
U.S.A. 


For inspection of power plant equip- 
ment, by sound old established casualty 
insurance company. 

JUNIOR ENGINEER—Age 25-28 years. 
3 SENIOR ENGINEERS—Age up to 
35 years. 

P-930, Electrical World 
330 W. 42 St., New York City 
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POSITIONS WANTED 


ACCOUNTANT-EXECUTIVE—Six years col- 
lege, ten years experience with utility 
holding and operating companies in auditing, 
cost, securities, taxes, corporate matters, sys- 
tems and methods, seeks position as office 
or assistant to major executive. 
to travel. Reply, PW-910, Electrical 
World, 520 N. Michigan Ave., Chicago, II. 
ELECTRICIAN of wide experience, now em- 
ployed as chief electrician desires change, 
Experience includes switchboard operation in 
large plants, Armature winder, and eight years 
in maintenance and construction in industrial 
plants, speaks Spanish and would accept con- 
tract in Cuba or South America. PW-931, 
Electrical World, 330 W. 42nd St., New York, 
Pe F 





ELECTRICAL ENGINEER—5 years experi- 
ence in research and developmental engi- 
neering with thorough knowledge of produc- 
tion and manufacturing, 27 and married. PW- 
932, Electrical World, 520 N. Michigan Ave., 
Chicago, Ill. 
ELECTRICAL ENGINEER 1926 Graduate, 15 
years public utility experience including relay 
testing, substation construction, and system 
operation, now employed, desires responsible 
position in South. PW-933, Electrical World, 
330 W. 42nd St., New York, N. Y. 


BUSINESS OPPORTUNITY 
Manufacturing and Sales Facilities 


WANTED: To contact parties interested in the 
manufacture and sale of a Transformer Loading 
Slide Rule Calculator. Distribution among the 
electrical engineering profession. Full particu- 
lars upon reply to this ad. BO-928, Electrical 
World, 330 W. 42nd St., New York, N. Y. 
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SELLING 
OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


-POGUGRGONOEODEGEOOROROOEORaEOEOReEcoeoeD 


OPPORTUNITY OFFERED 


SALESMEN by old established electrical ma- 

chinery manufacturing concern. Permanent 
pesition; salary and bonus. State age and 
experience. Chicago territory. SW-934, Elec- 
trical World, 520 N. Michigan Ave., Chicago, 
Ill. 


AUOREOUOEROROEOROOOTOOGOOONEOUROCORCEGEEOEOHEDOGUACEGEGCEOEOLOOOUEOOGERERGROSGROOROROEOOROOU DODO AOHEOOOOCEORORRONONSROOEOCONEDOCOORED: 


NEW and USED EQUIPMENT AVAILABLE 


for 


Power Plants, Sub-Stations, Transmission Lines and Construction 
Send for new list . . . to 


—APPARATUS EXCHANGE— 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 
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